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"y  process  can 
■  insulation 

off  here.  If  untreated 
circuit  will  result. 


5-Star  Tubes,  , 
'ociol  second  coatin, 
pairs  ony  break.  Heate 
insulated  throughout. 


Magnified  some  30  times,  this 
wire  bends,  before  (left)  and  , 


G-E  5-Star  Tube, 
shown  approx  IV2 
times  actual  size. 


Heater-cathode  short-circuits  are  a  common  cause 
of  tube  failures.  In  G-E  5-Star  Tubes,  heaters  won’t 
“short”!  The  bends  in  5-Star  heater  wire  are  specially 
coated  a  second  time  with  the  help  of  ah  electrical 
charge  that  deposits  material  wherever  the  coating  may 
have  cracked  or  flaked  off.  Result:  100%  insulation! 

Heavy  wire,  substantially  and  evenly  coated  ...  a 
heater  bar  that  is  welded  to  the  base  lead,  also  firmly 
staked  to  the  bottom  mica  spacer  .  .  .  these  special 
heater  features  are  typical  of  5-Star  high-reliability  de¬ 
sign.  Add  tube  parts,  including  heaters,  that  are  indi¬ 
vidually  inspected  and  micro-measured!  Add  painstak¬ 
ing  assembly  and  rigid  tests  that  include  a  46-hour 
factory  “burn-in”  to  weed  out  the  few  early  life  failures! 

Electronic  apparatus— communications,  radar,  gun- 
control,  or  other  type— will  prove  far  more  trustworthy 
when  the  original  tube  complement  is  5-Star.  And  you 
can  install  5-Star  tubes  in  your  present  equipment! 
Write  .  .  .  today  .  .  .  for  interchange  list!  Tube  Depart¬ 
ment,  General  Electric  Company,  Schenectady  5,  N.  Y. 


General  Electric  5-Sfar  Tubes  are  the  most 
reliable  you  can  install!  Among  their  many 
design  features  are: 

Double  mica  spacers  at  both  top  and  bottom  brace 
the  Internal  structure,  and  enlarge  the  surfaces  in  con¬ 
tact  with  the  glass  envelope.  Result:  greater  resistance 
to  shocks  and  vibration. 


In  order  to  give  5-Star  Tubes  increased  strength, 
(1)  the  cage  is  shorter,  sturdier,  (2)  cathode  is  larger  in 
diameter,  (3)  stops  on  the  vertical  support  tabs  are 
welded  in  place. 


Getter  is  double-staked  in  order  to  withstand  shocks 
and  vibration. 


A  getter  flash  shield  helps  keep  conductive  deposits 
off  the  mica  spacers,  in  tubes  where  plate-grid  leakage 
must  be  held  to  a  minimum.  Special  slots  in  the  spacers 
further  decrease  leakage. 


The  grids ^are  gold  or  silver-plated  to  prevent  grid 
emission. 


Grid  legs  are  smooth  (not  nicked)  in  order  to  assure 
a  continuing  tight  fit  where  the  legs  pass  through  the 
mica  spacers.  This  cuts  down  on  grid  vibration  and 
microphonic  noise. 
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Drawings  based  on  high  speed  motion  pictures  show  Hike’s  missile  destroying  a  pilotless  bomber  in  test  at  the  Army’s  White  Sands  Proving  Ground,  N.  M. 


one  wiz 


This  is  the  story  of  NIKE  ( ny'key )  —named 
after  the  Winged  Goddess  of  Victory  of 
ancient  Greek  mythology. 


mechanisms  in  which  electronics  plays 
a  mighty  part. 


Special  skills  and  techniques  developed 
jointly  hy  Western  Electric,  manufac¬ 
turing  unit  of  the  Bell  System,  and  Bell 
Telephone  Laboratories,  our  teammate 
in  creating  the  nation-wide  telephone* 
network,  were  just  what  were  needed 
to  transform  Nike  from  an  idea  to  a 
combat-ready  reality. 


But  today  s  Nike  is  no  myth!  it  s  one 

of  Uncle  Sam’s  most  fantastic  new  de¬ 
fense  weapons— proved  in  tests  and  now 
being  delivered  to  the  Army  by  Western 
Electric,  maker  of  your  Bell  telephone. 


Nike  is  the  first  system  in  production  for 
keeping  anti-aircraft  guided  missiles  un¬ 
der  constant  automatic  control  from  the 
ground,  enabling  them  to  track  down 
and  destroy  any  existing  type  of  plane, 
regardless  of  its  speed,  no  matter  how 
high  it  flies,  what  evasive  action  it  takes. 


Working  closely  with  Bell  Laboratories, 
the  Army,  Douglas  Aircraft  (which  is 
responsible  for  the  missile  itself),  and 
with  hundreds  of  sub-contractors. 
Western  Electric  has  applied  its  unique 
ability  in  electronic  technology  to  pro¬ 
ducing  a  mighty  weapon  of  defense.  In 
this  achievement.  Western  Electric  — 


Inside  central  control  van,  these  soldiers *watch 
radarscopes  as  Nike  automatically  guides  a  mis¬ 
sile  to  its  target. 


to  launch  the  missile  — follows  the  mis¬ 
sile’s  fliglit  — and  guides  it  to  the  target 
at  supersonic  speed.  Then  . . .  the  kill! 


You’d  find  Nike’s  brain  filling  several 
large  vans  with  complex  electronic  equip¬ 
ment.  Signaled  by  an  air  warning  net 
that  hostile  planes  are  approaching,Nike 
picks  up  the  target  and  tracks  it  elec¬ 
tronically.  With  incredible  speed  and 
accuracy,  Nike  pinpoints  a  plane’s  posi¬ 
tion-tracks  it  relentlessly  — tells  when 


Such  a  weapon  may  seem  wholly  un¬ 
related  to  your  familiar  friend  the  tele¬ 
phone  —  which  doesn’t  look  complex. 
But  the  telephone  you  hold  in  your  hand 
is  connected  with  a  maze  of  intricate 


A  Western  Electric  girl  assembles  one  of  the  more 
than  300  "brain  cells"  that  guide  a  Nike  bat¬ 
tery’s  missiles. 


like  all  the  Bell  telephone  companies 
^  is  continuing  to  carry  out  the  Bell 
System’s  guiding  principle:  “Service  to 
the  Nation  in  Peace  and  War** 


A  UNIT  Of  THE  BELL  SYSTEM  SINCE  tS82 


Principal  units  of  Nike  anti-aircraft  guided  mis¬ 
sile  system  are  shown  here  grouped  in  front  of 
Western  Electric  test  building. 
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SERVES  and  SAVES 
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Kellogg’s  Standard  of  Qurdity  Assures  These  Savings! 


•  QUICK,  PERMANENT  INSTALLATION 

Kellogg  Three-Channel  Transmitted  Carrier  Terminal  is 
quickly  installed  in  a  few  hours  time  —  it  takes  less  than  a 
day  to  place  the  system  in  complete  operation. 

•  MINIMUM  ADJUSTMENT 

No  carrier  leak  adjustment,  no  synchronization  adjustments 
required  —  no  chance  for  mkalignment  or  voice  frequency 
shifts  —  longer  tube  life. 

•  SIMPLIFIED  MAINTENANCE 

Straight  forward  circuits  —  simplified  testing.  A  jack  field  is 
provided  in  each  carrier  unit  for  monitoring  or  for  quickly 
checking  carrier  levels  with  standard  test  instruments. 


TRIPLES  TALKING  CAPACITY  ON 
EXISTING  TELEPHONE  LINES! 

Quickly  —  without  costly  delay  —  Kellogg  Carrier  is 
ready  to  serve,  ready  to  save  for  you.  The  same  day  it  is 
delivered,  a  Kellogg  Transmitted  Carrier  System  pro¬ 
vides  you  with  up  to  three  new  signalling  and  talking 
circuits  over  each  existing  line.  And  you  get  this  fast 
step-up  in  service  without  spending  money  on  time-wast¬ 
ing  adjustments  —  without  adding  a  single  cross-arm  or 
wire!  Kellogg’s  traditionally  high  quality  standards  assure 
continuous,  trouble-free  performance.  Every  installation 
proves  it  —  Kellogg  Carrier  saves  and  serves  best! 


Write  for  Kellogg  Carrier  Data  Now! 

Your  free  copy  of  “Kellogg  No.  5  Transmitted 
Telephone  Carrier  Systems"  will  give  you 
comprehensive  data  on  service  and  savings. 
It  contains  all  information  you  need  on  carrier 
systems.  Address  Dept.  5-C. 
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TYPES  "C”  AND  "E”  CUT  CORES 


on  a  mandrel,  then  heat  treated,  bonded  and 
cut  into  halves.  Careful  control  results  in 
accurately  dimensioned  and  matched  core 
halves  whose  effective  air  gap  at  the  butt 
joint  is  very  small. 

In  3-phase  applications,  the  use  of  “E” 
Cores  provides  weight  and  size  reduction, 
as  well  as  higher  efficiency  and  possible  cost 
savings.  Rigid  standard  tests  are  employed 
for  both  *'C”  and  *'E”  types  of  cores,  and 
special  tests  where  required. 


Arnold  "C"  and  *'E’'  Cores  are  made  from 
precision  rolled  Silectron  strip  (highly  oriented 
silicon  steel)  in  1,  2,  4  or  12-mil  thicknesses 
and  a  wide  variety  of  window  sizes  and  core 
areas,  for  high  and  low-frequency  applications. 
Sizes  range  up  to  10  lbs.  in  12-mil  strip,  and 
from  fractions  of  an  ounce  to  hundreds  of 
pounds  in  the  thinner  gauges.  Cores  wound 
from  ultra-thin  strip  (down  to  14  mil  or  less) 
can  also  be  supplied. 

Insulated  strip  of  the  proper  width  is  wound 


Depending  upon  the  specific  properties  re¬ 
quired,  Arnold  Tape  Wound  Cores  are  avail¬ 
able  made  of  Deltamax,  4-79  Mo-Permalloy, 
Supermalloy,  Mumetal,  4750  Electrical  Metal, 
or  Silectron  ...  in  standard  tape  thicknesses  of 
1,  2,  4  or  12-mils,  and  in  ultra-thin  gauges  of 
Vi  and  14-mil  where  required. 

Practically  any  size  core  can  be  supplied, 
from  a  fraction  of  a  gram  to  hundreds  of 
pounds.  Toroidal  cores  are  made  in  22  stand¬ 


ard  sizes  with  protective  nylon  cases.  Special 
sizes  of  toroidal  cores,  and  all  square  or 
rectangular  Tape  Wound  Cores,  are  manufac¬ 
tured  to  meet  individual  requirements. 

Used  for  magnetic  amplifiers,  pulse  trans¬ 
formers,  current  transformers,  wide-band  trans¬ 
formers,  non-linear  retard  coils,  peaking  strips, 
reactors,  etc.,  this  gapless  type  of  core  con¬ 
struction  results  in  maximum  effective  working 
permeability  with  minimum  flux  leakage. 


MOLY- PERMALLOY  POWDER  CORES 


For  use  in  loading  coils,  filters,  broadband  75  kc;  and  the  14  Mu  at  50  to  200  kc.  Many 
carrier  systems  and  networks,  for  frequencies,  of  these  cores  may  be  furnished  stabilized  to 
Up  to  200  kc,  these  Toroids  provide  high  Q  provide  constant  permeability  (±0.1%)  over 
in  a  small  volume,  and  are  characterized  by  a  specific  temperature  range, 
low  eddy  current  and  hysteresis  losses.  These  Moly  Permalloy  Powder  Toroids  are 

Arnold  Powder  Cores  are  supplied  in  four  available  in  a  wide  range  of  sizes,  to  obtain 
standard  permeabilities:  125,  60,  26  and  14  Mu.  nominal  inductances  as  high  as  281  mh/1000 
They  provide  constant  permeability  over  a  turns.  They  are^iven  various  types  of  enamel 
wide  range  of  flux  density.  .The  125  Mu  cores  and  varnish  finishes,  some  of  which  permit 
are  recommended  for  use  up  to  15  kc;  the  winding  with  heavy  Formex  insulated  wire 
60  Mu  at  10  to  50  kc;  the  26  Mu  at  30  to  withoutsupplementiry  insulation  over  thecore. 


ALNICO  MAGNETS 


Arnold  manufactures  permanent  magnets  from  castings  and  are  made  to  the  customer’s 

all  grades  of  Alnico,  although  Alnico  V  is  drawings  and  specifications.  Some  types  and 

usually  the  preferred  type  due  to  the  high  shapes  of  Alnico  Magnets  are  carried  as 

value  of  energy  product  of  that  alloy.  Alnico  stock  items. 

Magnets  are  quite  hard  and  somewhat  brittle  Some  small  sizes  of  magnets  may  be  fur- 
arid  may  be  machined  only  by  grinding.  Most  nished  in  sintered  Alnico,  but  special  shapes 
sizes  and  shapes  are  manufactured  as  sand  made  in  this  way  require  rather  expensive  dies. 

Stock  sizes  of  all  the  products  above  are  listed  in 
Catalog  GC-106.  Write  for  your  copy, . .  but  if  you*  re 
attending  the  IRE  show  this  year,  see  us  at  Booth  148, 
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“Factory  nerves  ’ — the  tensions  and  frus¬ 
trations  of  repetitive  work  —  may  be  up¬ 
setting  your  production  and  employee  re¬ 
lations  more  than  you  think.  They  lead  to 
work  fatigue,  labor  turn-over,  absenteeism 
and  lowered  morale. 

But  there's  a  cure.  Recent  research  studies* 
have  consistently  shown  that  background 
music  is  an  excellent  means  to  relieve  mo¬ 
notony,  ease  tensions,  and  carry  workers 
over  their  normal  fatigue  cycles. 

A  NEW  AND  BETTER  SYSTEM 

Now,  with  the  new  Ampex  450  Tape  Re¬ 


producer  you  can  have  eight  hours  of 
continuous  factory  music  WITHOUT  a 
standby  operator.  The  Ampex  450  plays 
an  8-hour  programmed  tape  over  your 
public  address  system  at  the  lowest  hourly 
cost  of  any  music  system.  You  get  “broad¬ 
cast  quality”;  —  Ampex  is  the  manufac¬ 
turer  of  the  high  fidej^ity  tape  recording 
equipment  used  by  all  four  major  radio 
networks. 

If  you  want  to  get  rid  of  “factory  nerves/* 
an  Ampex  music  system  belongs  in  your 
plant. 


*  Information  available  on  request.  Write  today  to  Dept,  P-1377C 
AMPEX  CORPORATION  934  Charter  Street,  Redwood  City,  California 
Distributors  in  princtpal  cities; 

Distribution  in  Canada  by  Canadian  General  Electric  Company 
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PIONEERING 

RESEARCH 

AND 

DEVELOPMENT 
SINCE  1914 

For  more  than  a  third  of  a 
century,  ACP  research  chem¬ 
ists  and  ACP  technical  repre¬ 
sentatives  in  the  field  have 
pioneered  in  the  science  of 
metal  preservation.  They  have 
developed  surface  treating 
chemicals  which  either  protect 
metals  directly,  or  create  a 
superior  bond  for  decorative 
and  protective  paint  finishes, 
and  now,  ACP  chemicals  and 
processes  are  being  used  the 
world  around  to  reduce  costs, 
speed  production  and  add  to 
the  life-span  of  countless 
products. 

ACP  metal  protective  chemi¬ 
cals  include:  protective  coat¬ 
ing  chemicals  for  steel,  zinc 
and  aluminum;  metal  cleaners 
and  rust  removers;  final  rinse 
controls;  pickling  acid  inhibi¬ 
tors;  copper  coating  chemi¬ 
cals;  soldering  fluxes;  alkali 
cleaners  and  addition  agents; 
copper  stripping  and  bright¬ 
ening  solutions. 


PAINT  BONDING 

“GRANODINE”®  zinc  phosphate  coatings  improve  paint  adhesion 
on  automobiles,  refrigerators,  projectiles,  rockets,  and  many  other 
steel  and  iron  fabricated  units  or  components. 

“LITHOFORM”®  zinc  phosphate  coatings,  make  paint  stick  to 
galvanized  iron  and  other  zinc  and  cadmium  surfaces. 

“ALODINE”®  protective  coatings  provide  improved  paint  adhesion 
and  high  corrosion-resistance  for  aircraft  and  aircraft  parts,  awnings, 
wall  tile,  signs,  bazookas,  and  many  other  products  made  of 
aluminum. 


bust  pboofing 

“PERMADINE”®  zinc  phosphate  coatings  provide  rust  and  cor¬ 
rosion  proofing  for  nuts,  bolts,  screws,  hardware,  tools,  guns,  cart¬ 
ridge  clips,  and  many  other  industrial  and  ordnance  items. 

PBOTECTION  FOB  FBICTION  SUBFACES 

“THERMOIL  GRANODINE”®  manganese-iron  phosphate  coat¬ 
ings  provide  both  rust  proofing  and  wear  resistance  —  anti-galling, 
safe  break-in,  friction  on  rubbing  parts. 

• 

IMPBOVED  DB AWING  AND  COLD  FOBMING 

“GRANODRAW”®  zinc  phosphate  coatings  make  possible  im¬ 
proved  drawing,  cold  forming  and  extrusion  on  such  steel  products 
as  sheets  for  stamping,  bumpers,  parts  to  be  formed,  prior  to  plating 
or  painting,  cartridge  cases,  etc. 


*hAodc,  Sold,  and  Serviced  By  A  Pioneer 
In  Protective  Coatings  For  Metals  .  .  . 


AMERICAN  CHEMICAL  PAINT  COMPANY 


Detroit,  Michigan 


General  Offices:  Ambler,  Penna. 

Niles,  California 


Windsor,  Ontario 
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Before  the  TS-452  Signal  Generator  existed,  technicians  had 
to  check  the  frequency  response  of  radar  system  networks  with  a 
point-by-point  plot  of  frequency  amplitude  curves. 

Each  plot  took  as  much  as  30  minutes.  Checking  and  readjustment 
were  long,  tedious  jobs. 

To  overcome  these  problems,  specifications  were  drawn  up  for  a 
Sweep  Signal  Generator  that  would  permit  an  instantaneous 
check  of  frequency  response.  However,  two  major  problems 
presented  themselves: 

1.  A  motor-driven  variable  capacitor  had  to  be  designed  that  would 
rotate  up  to  10,000  rpm.  The  best  obtainable  could  operate  at  only 
500  rpm.  Some  flew  apart  in  minutes,  some  in  a  few  hours. 

2*  A  highly  accurate  push-button  RP  attenuator  was  also 
required.  It  had  to  be  of  such  range  and  accuracy  that  the 
specification  requirements  could  not  be  met  by  existing 
measurement  techniques. 

At  this  point,  Lewyt  engineering  went  to  work.  The  resulting 
TS-452  B/U  has  since  become  a  “must”  for  maintenance  of  all 
Armed  Forces  radar  installations.  With  it,  technicians  can 
make  and  observe  corrections  in  split  seconds! 


Lewyt-manufaiciured 
Moior-drivcn  Variable 
Capacitor 


To  make  this  possible,  Lewyt  designed  a  motor-driven  variable 
capacitor  that  rotated  at  10,000  rpm  for  several  hundred  hours 
without  a  quiver— maintaining  its  electrical  calibration  at  all  speeds 
It  is  probably  the  world's  fastest  rotating  variable  capacitor! 

Lewyt  also  developed  a  high  precision  attenuator  with  an  accuracy 
over  the  frequency  range  not  attained  before.  New  techniques  and 
standards  for  testing  it  had  to  be  devised  by  the  Bureau  of  Standards! 

In  addition,  Lewyt  engineering  designed  the  unit  with 
functional  sub-assemblies,  simplified  circuitry  and  controls,  a 
minimum  of  components— all  making  for  easier  maintenance 
and  trouble-free  performance. 

Another  challenging  job  successfully  completed— one  of  many 
in  Lewyt’s  66  years  of  engineering  and  manufacturing  for 
Government  and  Industry. 


Lewyi-manufaciured 
TS-452  B/U  Sweep  Signal  Generator 
Radar  Testing  Equipment 


Lewyt-manufactured 
Push-button  RF 
Attenuator 


...  Manufacturer  of  Electronic  and  Electro-Mechanical  Equipment  Since  1888 

MANUFACTURING  CORPORATION,  BROOKLYN  11 
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FACSIMILE 

.  . .  for  fast,  accurate  reception  of  of  the  relative  motion  between  the 
plotted  weather  maps  and  forecast  stable  platform  and  the  floating  vessel, 
data.  This  is  essential  to  the  services  Accurate  local  weather  forecasting, 
they  render  their  clients.  Gulf  Coast  therefore,  becomes  of  great  value, 
oil  and  sulphur  operators.  FACSIMILE  is  the  modern  means  of 

The  pictures  at  the  left  and  below  communicating  weather  information 
show  the  construction  of  an  offshore  to  both  large  and  small  meteorological 
drilling  platform  under  ideal  wave,  offices.  For  over  ten  years  American 
wind  and  weather  conditions.  During  meteorological  services  have  depended 
heavy  seas,  however,  construction  op-  upon  Times  Facsimile  equipment  for 
erations  must  be  discontinued  because  reliable  operations. 
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19  Chambers  of  hell 


You  arc  looking  at  the  units  of  a  $2,000,000  Afartin  test¬ 
ing  laboratory  — part  of  a  man-made  hell  of  fire  and 
water,  shock  and  vibration,  exj)losion  and  corrosion, 
designed  to  torture  electronics  equipment! 

For  these  vital  components  of  today’s  aircraft,  guided 
missiles  and  weapons  systems  must  carry  tremendous 
resj^onsibilitics.  Consider,  for  example,  the  electronic 
system  of  the  Martin  B-61  Matador: 

Incredibly  versatile,  it  comprises  the  entire  brain  and 
nervous  system  of  America’s  first  successful  pilotless 
bomber.  Yet  this  sensitive  equipment  must  withstand 


the  shock  of  many  tons  of  thrust  in  the  first  second  of 
take-off —  violent  changes  in  temperature  and  pressure 
—  and  ground  conditions  ranging  from  sand  storms  to 
arctic  blizzards,  desert  dryness  to  tropical  downpour. 

l()day,  Martin’s  facilities  are  among  the  finest  in  the 
world  for  design,  production  and  proving  in  the  field 
of  avionics. . .one  of  the  major  developments  of  Martin 
Systems  Engineering  which  is  now  tailoring  airpower 
to  previously  impossible  requirements. 

Ymi  will  hear  more  about  Martin! 
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Memo  to  SIGNAL  Readers 
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We're  calling  this  issue  of  SIGNAL  the  pre- 
convention  number  —  it's  the  last  one  to  reach 
you  before  the  1954  AFCA  Convention,  which,  as  you 
know,  is  scheduled  for  May  6,  7,  and  8  here  in 
Washington. 


Around  national  AFCA  headquarters  you’d  think 
it  was  already  upon  us,  for  we  are  all  busy  with 
convention  plans  and  correspondence.  Our  phones 
ring  continuously,  with  inquiries,  with  sugges¬ 
tions,  and  with  new  ideas  developed  by  Chairman 
Percy  Black’s  hard-working  convention  committee. 
The  Washington  D.  C.  Chapter  is,  of  course,  our 
official  host  this  year. 


Yes,  it’s  convention  time  coming  up,  just  as 
sure  as  Spring  is  in  the  air  —  and  Spring  comes 
early  to  Washington.  We  hope  that  many  of  you, 
and  your  wives,  are  planning  to  come  to  the  con¬ 
vention  this  year.  Elsewhere  in  this  issue  of 
SIGNAL  you’ll  find  details  about  events,  speakers, 
programs,  etc.  A  warm  welcome  is  extended  to  all 
AFCA  members  and  their  guests,  and  we  really 
believe  that  you’ll  enjoy  and  profit  by  every 
minute  of  this  1954  AFCA  Convention. 


Washington  is  the  natural  place  to  hold  the 
convention  this  year  —  a  year  so  full  of  history¬ 
making  events.  Here  is  the  hub,  the  nucleus,  from 
which  all  plans  must  radiate  —  here  a  roster  of 
speakers  nowhere  else  available  —  here,  industry, 
the  services,  and  our  "average  American  citizen" 
must  look  for  guidance  and  direction. 


And,  in  the  words  of  my  good  wife,  "Washing¬ 
ton,  beautiful  at  any  time  —  in  snow  or  rain  or 
humid  summer  weather  —  is  at  its  loveliest  in 
Spring:  the  great  avenues,  tunnels  of  green  under 
the  ancient  elms;  the  inspiring  memorials  and  mag¬ 
nificent  buildingis  framed  in  fresh  new  green ;  the 
highways  and  parks  abloom  with  dogwood,  magnolia 
and  azaleas.  Washington  stands  proudly  and  beaut i 
fully  foremost  among  the  Capitals  of  the  world." 


The  Shoreham  is  one  of  Washington’s  best  known 
and  luxurious  hotels.  Located  on  Rock  Creek  Park 
near  Connecticut  Avenue,  it  offers  ample  space  for 
banquets,  luncheons,  exhibits,  meetings,  and  ex¬ 
cellent  suites  —  rooms  and  food  at  reasonable 
prices.  Make  your  reservations  as  early  as 
possible.  y 


We’ll  be  looking  for  you  —  be  sure  to  say 
"Yes"  on  your  return  post-card  ! 
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For  Superior  ^ 

insulation  at  high  temperatures, 
resistance  to  heat  shock,  accuracy, 
strength,  permanent  rigidity  and  low  cost, 


AISiMag  ceramics  can  be  extruded  in  uniform  cross  sections  in  almost  any 
design.  These  extruded  sections  can  then  be  sawed  and  economically 
machined  before  firing.  This  is  the  fastest  and  best  way  to  produce  many 
shapes  which  seem  complex  but  which  are  actually  quite  practical  and 
economical  .  .  .  AISiMag  ceramics  are  not  affected  by  normal  operating 
temperatures  of  electrical  appliances  and  do  not  rust,  corrode  or  car¬ 
bonize.  They  are  uniform  physically  and  dimensionally,  are  totally  and 
permanently  rigid  and  do  not  deteriorate  with  time. 


If  you  will  give  us  de¬ 
tails  of  your  require¬ 
ments  our  engineers 
will  be  glad  to  submit 
suggestions  without 
cost  or  obligation.  Try 
AISiMag  ceramics  for 
best  results  at  low  cost. 


•  A  SUBSIDIARY  OF 
MINNESOTA  MINING  AND 
MANUFACTURING  COMPANY 


AMERICAH  LA¥A  COR POR Am 
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This  important  and  interesting  paper  was  presented  at  a  recent  meeting  of 
the  Washington,  D,  C.  Civil  War  Round  Table.  We  are  publishing  this  talk 
for  the  general  interest  of  our  readers,  but  in  particular  as  a  tribute  to 
the  Signal  Corps  which  celebrates  its  94th  birthday  on  June  21st. — Ed. 


by  Dr.  George  Raynor  Thompson 

Chief,  Signal  Corps  Historical  Division 


Military  signals  in  the  Civil  War 
can  he  said  to  have  begun  when  the 
Army's  one  and  only  signal  officer,  A. 
J.  Myer,  was  sent  to  Washington  on  or¬ 
ders  dated  5  May  1861. 

To  go  hack  of  that  date  a  hit,  Myer 
had  been  an  army  surgeon,  with  an  in¬ 
terest  in  the  deaf  and  in  sign  language. 
He  had  worked  out  a  system  .of  visual 
signaling  using  a  flag  by  day  and 
torches  by  night.  War  Department  in¬ 
terest  in  the  system  won  Congressional 
approval  and  $2,000.  On  21  June  1860, 
Congress  authorized  the  appointment 


the  Union  Army,  in  consequence  of  a 
disagreement  over  who  should  control 
wire  telegraph  trains  in  the  field,  wheth¬ 
er  the  Signal  Corps  should  exercise 
control  or  civilian  telegraphers  answer- 
able  only  to  the  Secretary  of  War.  Two 
others  of  Myer’s  students  became  prom¬ 
inent  Confederate  officers.  They  were 
E.  P.  Alexander,  of  the  Engineer  Corps, 
and  J.  E.  B.  Stuart. 

When  Major  Myer  arrived  in  Wash¬ 
ington  on  3  June  1861,  his  basic  equip¬ 
ment  needs  required  flag  kits — a  white 
flag  with  a  red  square .  in  the  center 
for  use  against  a  dark  background; 
a  red  flag  with  a  white  square  for  use 
against  a  light  background  —  and 
torches  for  night  use  (these  of  course 
are  the  elements  which  make  up  the 
familiar  Signal  Corps  insignia).  Tele¬ 
scopes  were  necessary  for  reading  the 
flag  or  torch  wigwag  motions  at  long 
distances,  up  to  twenty  miles.  The 
most  pressing  need  which  faced  the 
lone  signal  officer  was  the  necessity  to 
get  officers  and  men  detailed  to  him 
wherever  signals  might  be  required  and 
to  train  them  in  the  motions  of  wigwag, 
which  entailed  the  mastery  of  codes 
and  ciphers. 

The  first  need  for  military  signals 
arose  at  the  important  Federal  fortress 
in  the  lower  Chesapeake  Bay  at  Fort 
Monroe.  Early  in  June,  Myer  arrived 
there,  obtained  a  detail  of  officers  and 
men  and  began  schooling  them.  Soon 
his  pupils  were  wigwagging  messages 
from  a  small  boat,  directing  the  fire  of 
Union  batteries  located  on  an  islet  in 
Hampton  Roads  against  Confederate 
fortifications  near  Norfolk.  Very  soon, 
too,  Myer  began  encountering  trouble 
with  commercial  wire  telegraphers  in 


of  the  first  Signal  Officer  and  on  2 
July  1860  the  Army  appointed  “assis¬ 
tant  surgeon  Albert  J.  Myer  to  be  Sig¬ 
nal  Officer  with  the  rank  of  Major  to 
fill  an  original  vacancy.” 

Signal  officer  Myer  at  once  began 
service  in  his  new  capacity  in  the  Na¬ 
vajo  campaigns  in  the  American  south¬ 
west.  The 'officers  and  men  with  whom 
he  worked  were  detailed  from  other 
arms  and  services.  One  was  Lieutenant 
William  Nicodemus,  of  the  5th  U.  S. 
Infantry,  who  would  later  replace  Myer 
himself  as  the  Chief  Signal  Officer  of 


This  photograph,  taken  in  1861,  shows  Major  Myer  seated  at  a  table  (left),  surrounded  by 
officers  and  rnen  pn  detail  at  the  Signal  School  at  Red  Hill  in  Georgetown,  Washington,  D.  C. 
Of  particular  note  in  the  picture  are:  the  wigwag  flag  behind  the  group;  the  assembled  flag 
staff  and  the  bundle  of  four-foot  sections  leaning  on  the  table,  and  the  telescopes  carried  by 
the  officers.  The  regulation  telescope  was  made  of  four  sections,  26  inch  focus,  providing  a 

magnification  of  about  30  times. 
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On  the  Confederate  side  of  that  first 
battle  of  the  war  Myer’s  system  of 
signals  succeeded  very  well,  in  the 
hands  of  E.  P.  Alexander,  formerly  a 
student  of  Myer  and  now  a  captain  in 
grey.  Having  arrived  in  Manassas  ear¬ 
ly  in  July,  Alexander  had  had  time  to 
drill  signalmen  and  to  set  up  signal 
stations  along  Bull  Run.  He  himself 
early  on  the  morning  of  the  battle 
stood  at  his  main  signal  station  near 
Union  Mills  Ford.  As  he  watched 
through  his  telesco|)e  a  station  which 
he  had  placed  on  the  Confederates’ 
left  wing  near  Stone  Bridge  he 
glimpsed  the  gleam  of  a  brass  field 
piece  several  miles  farther  along  Bull 
Run  north  of  Sudley’s  Ford.  Closer  in¬ 
spection  revealed  an  advancing  Fed¬ 
eral  column.  Alexander  wigwagged  at 
once  to  the  Stone  Bridge  station  warn¬ 
ing  that  the  left  wing  was  being  turned. 
Next  he  signalled  to  Generals  Beaure¬ 
gard  and  Johnstcm  who  were  several 
miles  downstream  from  Stone  Bridge. 
These  warning  messages  hastened  the 
Confederates  to  send  up  the  troops 
which  later  in  the  day  helped  drive  the 
flanking  Federals  back  in  defeat. 

Thus  the  fortunes  of  war  in  this  bat¬ 
tle  saw  Myer’s  system  of  signals  suc¬ 
ceed,  ironically  on  the  side  hostile  to* 
Myer.  Because  of  general  unprepared¬ 
ness  and  also  some  disinterest  and  ig¬ 
norance,  the  North  had  neither  wigwag 
signals  nor  balloon  observation.  What 
then  of  the  telegraph,  which  Myer 
called  the  electric  telegraph  in  con¬ 
trast  to  what  he  termed  “aerial”  tele¬ 
graph,  meaning  flag  or  torch  wigwag? 

Telegraph  communications  since 
their  invention  some  25  years  earlier 
had  developed  through  the  cities  along 
the  eastern  seaboard  under  the  Ameri¬ 
can  Telegraph  Company.  They  had  de¬ 
veloped  along  the  railroads  through  the 
{Continued  on  page  76,  col,  2) 


A  drawing  from  Myer's  "Manual  of  Signals"  illustrating  the  field,  or  flying,  telegraph.  It 
shows  the  wagon  with  batteries  and  instruments.  The  wire  (in  this  case  presumably  bare 
copper,  since  it  is  being  strung  on  insulators  on  poles)  is  being  run  out  from  a  reel  carried  by 
two  men.  The  linesmen  are  using  a  crowba'r  to  open  holes  to  receive  the  lance  poles.  Myer 
estimated  that  2*/2  miles  of  such  wire  line  could  be  put  up  in  an  hour. 


the  area.  General  Ben  Butler,  com¬ 
manding  the  Federal  Department  in 
southeast  Virginia,  ordered  that  wire 
telegraph  facilities  and  their  civilian 
'  workers  be  placed  under  the  signal 
officer.  The  civilians,  proud  and  jeal¬ 
ous  of  their  skills  in  electrical  magic, 
objected  in  no  uncertain  terms  and 
^shortly  an  order  arrived  from  the  Sec¬ 
retary  of  War  himself  who  counter¬ 
manded  Butler’s  instructions.  The  Ar¬ 
my’s  signal  officer  was  to  keep  hands 
off  the  civilian  telegraph,  even  when 
it  served  the  Army. 

Within  a  few  weeks  the  Army’s  sig¬ 
nal  needs  at  Fort  Monroe  were  over¬ 
shadowed  by  a  much  greater  require¬ 
ment.  The  forces  now  marshalling  in 
Northern  Virginia  threatened  battle. 
Arrangements  for  Federal  signals,  at 
least  for  wigwag  lines,  were  begun  too 
late,  when  on  17  July  1861  Major 
Myer  was  ordered  back  to  Washing¬ 
ton  to  serve  with  General  McDowell. 
The  battle  of  Bull  Run  was  fought  four 
days  later,  before  Myer  could  get  to¬ 
gether  and  train  any  signalmen  or  set 
up  any  signal  stations  in  the  field. 

On  the  fateful  day,  Sunday  21  July, 
the  lone  signal  officer  of  the  Federal 
Army  was  entangled  with  a  balloon. 
The  government  had  previously  taken 
steps  to  acquire  a  balloon  for  observa¬ 
tion.  The  balloon  had  been  inflated  in 
Washington  from  the  city’s  gas  mains, 
and  it  fell  to  Meyer,  commanding  a  de¬ 
tail  of  20  men  and  a  wagon,  to  tow  the 
big  bag  to  the  front  so  that  an  observ¬ 
er  in  its  basket  might  survey  the  bat¬ 
tlefield  and  make  reports  to  General 
McDowell.  The  procession  started 
along  Pennsylvania  Avenue  in  the  wee 
small  hours  that  Sunday  morning,  thir¬ 
ty  hours  later  than  McDowell  had  in¬ 
tended.  Holding  down  a  sizable  bal¬ 
loon  and  moving  it  forward  proved  dif¬ 
ficult,  more  so  for  these  raw  recruits 
tramping  along  tree-lined  rural  roads 
into  Virginia  than  for  the  trained 
ground  crews  which  serve  Macy’s 
Thanksgiving  Day  parade  down  Broad¬ 


way.  By  noon  the  strange  retinue  had 
gotten  little  nearer  the  now  fevered 
battleground  than  Fairfax  Courthouse 
when  the  big  bag  became  hopelessly 
entangled  in  tree  tops,  was  torn  and 
deflated.  Major  Myer  hurried  on  alone 
to  report  to  General  McDowell’s  head¬ 
quarters.  It  was  no  doubt  such  experi¬ 
ences  as  these,  in  particular  a  still  more 
unfortunate  carelessness  regarding  sig¬ 
nals  in  the  Chancellorsville  campaign, 
which  led  Myer  to  specify  in  his  Man¬ 
ual  oj  Signals,  that  the  Signal  Officer 
must  always  be  informed  beforehand 
about  his  General’s  battle  plans,  if  he 
is  to  be  able  to  make  appropriate  sig¬ 
nal  arrangements. 

Signal.  Corps  accounts  scarcely  men¬ 
tion  this  balloon  fiasco.  Yet  consider¬ 
able  evidence  exists  that  the  War  De¬ 
partment  originally  intended  to  make 
great  use  of  balloon  observation  and 
reporting.  This  particular  bag  had 
been  built  on  War  Department  orders 
by  an  experienced  aeronaut,  John  Wise, 
of  Lancaster,  Pennsylvania.  There  is 
some  evidence  that  General  McDowell 
planned  that  the  balloon  should  ascend 
in  Centerville  by  dawn  of  20  July,  car¬ 
rying  a  signal  officer  to  observe  the 
Confederate  lines  and  to  signal  his 
observations  to  the  General’s  headquar¬ 
ters.  In  fact  Myer  himself  had  asked 
that  he  be  put  in  charge  of  handling 
the  signals  from  the  balloon’s  basket, 
saying  that  whether  wire  telegraph  or 
flag  methods  were  used,  it  was  his  duty 
to  arrange  for  them.  Possibly  it  was 
because  McDowell  expected  to  use  the 
balloon  and  one  signal  officer  in  it  that 
the  General  failed  to  make  any  other 
preparations  to  provide  ground  flag 
and  torch  stations.  As  matters  turned 
out,  the  balloon  train  met  disastrous 
delay  and  entanglement.  The  Union 
army  engaged  with  the  Confederates 
without  adequate  communications  on 
the  field  and  with  inadequate  civilian 
telegraph,  th^  nearest  station  being 
considerably  in  the  rear,  at  Fairfax 
Courthouse.  ^ 


Also  from  the  "Manual,"  this  drawing  pic¬ 
tures  torch  signal  procedure.  Here  the  foot 
torch  is  replaced  by  a  wood  fire,  providing 
the  reference  or  center  point  of  light,  to 
the  right  and  left  of  which  wigwag  motions 
are  made  by  means  of  the  flying  torch. 
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Railroads  and  electrical  communication  have  gone  hand  in  hand 
in  the  development  of  freight  and  passenger  transportation. 


elude  the  telephone,  the  teletype¬ 
writer,  the  telegraph  and  telephone 
repeaters,  carrier  equipment,  radio. 

A  description  of  the  present  com¬ 
munications  plant  on  the  New  York 
Central  System  will  serve  to  illustrate 
the  number  and  type  of  facilities  and 
equipments  to  be  found  on  the  larger 
railroads. 

The  outside  plant  of  the  New  York 
Central  includes  some  9,127  miles  of 
pole  line,  carrying  77,503  miles  of 
open  wire.  This  open  wire,  usually 
0.114  copper,  is  the  backbone  of  the 
telegraph  and  telephone  network  and 
is  supplemented  by  lengths  of  cable 


in  the  larger  cities  and  highly  indus¬ 
trialized  areas. 

The  telephone  circuits  are  divided 
into  the  general  categories  of  operat¬ 
ing  and  administrative.  The  most 
important  of  the  operating  group  are 
the  dispatcher’s  circuits,  which  are 
long  party  lines  running  the  length  of 
a  railroad  division.  The  dispatcher  is 
located  at  one  end  of  this  circuit  and 
through  contact  with  the  other  parties 
located  in  the  various  stations  and 
signal  towers  along  the  line,  the  divi¬ 
sion  keeps  track  of  and  controls  all 
trains  in  the  area.  A  typical  dis¬ 
patcher’s  position  is  equipped  with 
a  microphone  and  loudspeaker  to 
relieve  the  dispatcher  of  the  need 
for  wearing  a  headset  for  an  eight- 
hour  period.  Since  the  loudspeak¬ 
er  is  always  connected  to  the  line, 
outlying  parties  use  voice  signal¬ 
ing  to  attract  the  dispatcher.  The 
dispatcher  contacts  the  other  parties 
either  by  voice,  if  these  points  are 
equipped  with  amplifiers  and  speak¬ 
ers,  or  by  means  of  a  coded  signaling 
system  which  transmits  low  frequen¬ 
cy  impulses  from  the  calling  location 
to  stepping  selectors  at  the  outlying 
telephones.  Each  selector  is  adjusted 
to  respond  to  only  one  combination 
of  impulses  and  rings  the  bell  of  its 
associated  telephone.  This  circuit  is 
also  brought  in  to  telephone  booths 
and  pole  boxes  which  may  be  located 
as  close  as  a  mile  apart  on  a  busy 
division  so  that  train  crews  may  con- 


When  communication  by  elec¬ 
tricity  became  a  reality,  the  rail¬ 
roads  were  immediately  interested. 
This  new  method  of  communicating 
promised  to  overcome  a  great  ob¬ 
stacle  to  their  progress,  for  previous¬ 
ly  sending  a  message  the  length  of 
any  large  railroad  by  a  non-electrical 
means  had  required  a  day  or  more 
whereas  electricity  could  do  it  in 
minutes.  Since  the  right  of  way  re¬ 
quired  for  pole  lines  to  carry  the 
wires  was  already  available,  the  rail¬ 
roads  were  soon  in  the  communica¬ 
tions  business  on  a  large  scale. 

Throughout  the  early  days  the 
great  majority  of  messages  were 
handled  by  hand  keyed  Morse  tele¬ 
graph.  The  effect  this  mode  of  com¬ 
munications  had  is  brought  out  by 
the  following  quotation  from  the 
book  The  American  Railroad  pub¬ 
lished  in  1888:  “The  application  of 
the  magnetic  telegraph  to  railways 
wrought  the  first  great  revolution  in 
despatching  trains,  and  introduced  an 
element  of  promptness  and  safety  in 
their  operation  of  which  the  most 
sanguine  of  railroad  advocates  had 
never  dreamed.”  To  the  average 
passenger  the  click  of  the  telegraph 
sounder  in  the  station  soon  became 
almost  as  much  a  part  of  railroading 
as  the  trains  themselves. 

As  the  art  progressed  and  new 
devices  and  inventions  came  forth 
they  soon  found  their  places.  Some 
of  the  more  important  of  these  in- 


Mobile  radio  installation  in  a  caboose. 
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cations  on  the  Railroad 


by  Leo  J.  Ritter 

President,  Detroit  Chapter,  AFCA 

Communications  Engineer 
New  York  Central  System 


Typical  communications  office  layout  in  the  New  York  Central  System. 


tajt  the  dispatcher  when  stopped  at  a  used  to  signal  the  telephone  switch-  physical  circuits  except  in  a  few 

point  not  near  a  station  or  tower.  board  and  the  previously  mentioned  instances  where  a  dispatcher  is  lo- 

Other  operating  circuits  include  low  frequency  coded  system  is  used  cated  at  a  point  not  on  his  division  in 

message  circuits  which  are  similar  to  by  the  switchboard  operator  to  con-  which  case  a  carrier  system  is  used 

dispatcher’s  circuits  in  length,  rout-  tact  the  outlying  points.  Wayside  to  “leg”  him  out  to  his  operating 

ing  and  outlying  telephone  locations,  telephone  circuits  are  established  be-  territory. 

but  differ  in  that  these  circuits  termi-  tween  adjacept  stations  and  are  used  The  administrative  circuits  are  tele- 
nate  in  a  communications  office  and  a  by  personnel  working  between  these  phone  trunks  between  the  larger  cities 

telephone  switchboard.  They  are  points  to  report  their  activities  and  to  on  the  railroad.  These  circuits  are 

used  by  station  agents,  communica-  obtain  information  on  the  movement  terminated  in  telephone  switchboards 

tions  operators,  towermen,  section  of  trains  in  the  vicinity.  Crews  have  which  are  leased  from  the  local  tele¬ 
crews,  signal  and  communication  access  to  this  circuit  in  the  telephone  phone  companies.  This  arrangement 

maintainers,  and  other  personnel  booths  and  pole  boxes  along  the  right  permits  these  trunks  to  be  intercon- 

working  along  the  right  of  way  to  of  way  or  by  using  a  line  tapping  pole  nected  and  connected  to  telephones  in 

contact  each  other  and  reach  points  to  establish  direct  contact  with  the  the  railroad  offices.  Calls  are  placed 

off  the  division  for  the  purpose  of  wires  on  the  pole  line.  Yard  circuits  to  handle  the  multitude  of  admini- 

receiving  instructions  and  passing  on  are  routed  through  yard  areas  for  the  strative  details  which  arise  in  the 

information.  purpose  of  contacting  yard  personnel  running  of  the  railroad  in  the  same 

Also,  as  the  name  implies,  messages  and  are  used  to  pass  on  the  informa-  way  that  toll  calls  are  placed  by  other 

of  record,  a  form  *of  telegram,  are  tion  required  in  operating  the  yard.  organizations  who  do  not  have  their 

transmitted.  Twenty  cycle  ringing  is  The  operating  circuits  are  all  own  telephone  facilities.  Although 
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phone  circuit.  This  latter  scheme 
makes  use  of  a  small  band  of  fre¬ 
quencies  taken  out  of  the  voice  fre- 
(|uency  spectrum  required  for  the  tele¬ 
phone  circuit  resulting  in  two  way 
telephone  and  telegraph  operation  in 
the  original  voice  frequency  band. 
The  trunk  circuits  are  all  terminated 
on  the  teletypewriter  equipment 
usually  consisting  of  a  perforator, 
transmitter-distributor,  and  receiving 
printer  at  each  end  of  a  two  way  or 
duplex  circuit.  Reperforators  are  used 
in  many  locations  where  incoming 
messages  must  be  retransmitted  and 
to  assist  in  emergency  circuit  rerout¬ 
ings.  The  party  line  circuits  are  op¬ 
erated  using  both  teletypewriter  equip¬ 
ment  and  hand  keyed  Morse.  Over 
oOO  pieces  of  Teletype  equipment  are 
required  for  all  circuits.  In  1952  over 
12,000,000  messages  were  handled 
over  railroad  owned  telegraph  facili¬ 
ties.  Also  included  in  the  telegraph 
network  are  leased  circuits  to  the 
principal  off  line  points  where  New 


York  Central  representatives  are  lo¬ 
cated. 

At  present  radio  finds  its  chief  use 
in  yard  and  similar  operations. 
Through  a  main  station  of  one  of 
these  systems  the  Yard  Master  can 
immediately  contact  crews  in  radio 
equipped  engines  operating  in  the 
yard.  This  means  gives  him  a  very 
flexible  and  efficient  control  over  their 
activities.  An  unusual  system  of  this 
type  is  in  operation  in  the  New  York 
harbor  which  gives  the  Tug  Dis¬ 
patcher  contact  with  24  railroad  tugs 
used  to  move  barges  and  lighters  in 
the  New’  York  area.  The  main  trans¬ 
mitter  for  these  159.51-161.91  me. 
systems  may  have  one  or  more  con¬ 
trol  points  and  an  output  power  of 
from  15  to  30  watts.  The  mobile 
transmitters  have  outputs  of  10  to  15 
watts.  At  the  present  time  there  are 
over  275  radio  equipped  mobile  units 
in  operation. 

For  some  time  passengers  on  the 
Twentieth  Century  Limited  have  been 
able  to  make  telephone  calls  all  over 
the  world  while  traveling  between 
New  York  and  Chicago.  This  is  pos¬ 
sible  since  this  train  is  equipped  with 
radio  telephones  working  in  the  Bell 
Svstein  Mobile  Radio  Network. 

It  is  expected  that  many  more  radio 
systems  will  be  placed  in  service  in 
the  future,  both  in  yard  service  and 
for  new  uses  including:  engine  to 
caboose  and  train  to  land  stations  on 
the  entire  railroad.  It  is  also  possible 
that  at  some  remote  date  the  required 
telephone  and  telegraph  trunks  may 
be  provided  over  micro-wave  links  in¬ 
stead  of  the  present  wire  lines. 


some  of  these  circuits  are  physical 
circuits,  the  majority  of  them  are 
obtained  by  using  channels  of  one  or 
more  carrier  telephone  systems. 

During  the  year  of  1952  nearly 
42,(X)0,()00  calls  were  handled  over 
the  aforementioned  circuits. 

Since  the  time  of  dispatching  trains 
by  telegraph  has  long  since  passed, 
most  telegraph  circuits  are  now’  used 
for  administrative  traffic.  The  ma¬ 
jority  of  these  circuits  are*  direct 
trunks  between  the  more  important 
points  on  the  railroad.  Other  circuits 
are  arranged  on  a  party  line  basis  to 
interconnect  the  smaller  way  stations. 
The  direct  trunks  are  obtained  by 
using  existing  single  wires,  simplex- 
ing  existing  telephone**^  circuits,  or 
using  channels  of  one  or  more  carrier 
telegraph  systems.  These  carrier  sys¬ 
tems  are  either  the  40C1  type  which 
provide  up  to  twelve  telegraph  chan¬ 
nels,  or  single  or  dual  channel  sys¬ 
tems  which  are  operated  on  a  “speech 
plus  duplex”  basis  on  a  carrier  tele¬ 


Equipment  bays  in  the  com¬ 
munications  office,  showing 
the  wiring  side. 


ire  chiefs’  test  board,  for 
immediate  contact  with  trains 
and  stations  in  the  Svstem. 
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A  Used  Tube  JIfaj  Be 
Better  Than  A  Xew  One! 


by  Charles  DeVore 

Naval  Research  Laboratory 


Don’t  throw  away  a  good  used  tube.  It’s  better 

.THAN  A  NEW  one! 

That’s  the  conclusion  of  Dr.  Bernard  Salzberg  of  the 
Naval  Research  Laboratory,  based  on  the  findings  of 
two  joint-service  contractors. 

One  of  these  contracts  is  with  Aeronautical  Radio. 
Inc.  (ARINC  ),  which  conducts  a  tube  surveillance  pro¬ 
gram  at  several  selected  bases  of  the  three  services.  One 
of  their  late  1952  reports  covered  2058  discarded  receiv¬ 
ing-type  tubes  collected  at  the  Naval  Operating  Base  and 
the  Naval  Air  Station  at  Norfolk,  Virginia.  This  total 
included  1040  tubes  from  ships,  and  1047  tubes  'irom 
aircraft.  Of  the  total  ship  returns,  25  percent  were  found 
to  be  in  “defect  category  750,”  defined  by  the  contractor 
as  ^‘reported  not  functioning  properly  in  equipment.  Tests 
o.  k.”  Of  the  total  aircraft  returns,  32.8  percent  were 
found  to  be  in  defect  category  750. 

Thus,  of  the  total  of  2058  tubes  which  had  been  re¬ 
moved  from  naval  shipboard  and  aircraft  electronic 
equipment  as  unsatisfactory,  or  failures,  and  discarded, 
28.9  percent  were  found  satisfactory  on  subsequent  test. 
Similar  results  were  reported  by  this  contractor  as  a  re¬ 
sult  of  tube  surveillances  at  a  major  Air  Force  base,  at 
the  Army  Communications  Central  WAR,  and  at  two 
Army  Bases. 

These  results  were  confirmed  by  the  second  contractor, 
Cornell  University,  also  jointly  supported  by  the  three 
services.  This  contractor  even  more  recently  reported  the 
results  of  an  analysis  of  5669  tubes  shipped  to  them  by 
ARINC,  after  they  had  been  discarded  by  tbe  military 
services  and  tested  by  ARINC.  Of  this  total,  676  were 
transmitting-type  tubes  for  which  no  test  facilities  were 
available.  The  remainder,  4993  receiving-type  tubes,  rep¬ 
resenting  188  different  types,  was  analyzed  for  nature  of 
defect.  Of  these,  34  percent  were  found  to  have  “no 
defect!” 

It  may  be  argued  that  the  above  lot  of  tubes  contained 
many  types  of  tubes  which  were  represented  by  so  few 
tubes  as  to  make  the  results  statistically  unsatisfactory. 

I  nfortunately,  that  just  isn’t  so.  Seven  different  types 
of  tubes,  each  in  quantities  exceeding  one  hundred,  were 
contained  in  the  original  lot.  On  this  basis,  the  total 
number  of  tubes  was  2338;  of  this  number,  28.3  percent 
were  found  to  have  “no  defect.” 


How  trustworthy  are  the  test  results;  what  kinds  of 
tests  are  made  on  the  discarded  tubes?  Well,  ARINC 
results  are  based  solely  on  tests  made  in  the  field  by 
ARINC  employees,  using  standard  service  tube  testers. 
The  tubes  collected  at  the  various  bases  are  shipped, 
after  testing,  to  ARINC  headquarters,  where  additional 
tests  are  regularly  made  on  randomly-sampled  tubes  to 
check  the  field  reports.  At  Cornell,  the  tubes  are  then  sub¬ 
jected  to  all  JAN  electrical  tests  by  students,  who  use 
laboratory  equipment  designed  for  the  job.  Although 
the  JAN  tests  are  more  detailed  and  more  extensive  than 
can  be  made  in  the  field,  cross-checks  of  results  on  tubes 
first  tested  by  ARINC,  and  then  by  Cornell,  have  shown 
good  agreement.  It  appears,  then,  that  both  kinds  of  tests 
can  be  relied  on  to  indicate  the  good  tubes  among  the 
discards.  I 

The  only  exception  to  this  statement  might  be  that  the 
usual  tests  do  not  indicate  tubes  which  are  “noisy”.  Tests 
for  this  defect  are  slow,  and  the  results  are  also  often 
questionable.  There  is  a  saving  feature,  however;  only 
a  very  small  percentage  of  the  discarded  tubes  are  re¬ 
ported  by  maintenance  personnel  as  “noisy”.  Further¬ 
more,  such  tests  as  have  been  made  on  the  discards  for 
“noisy”  tubes  indicate  that  only  a  small  percentage  of 
the  tubes  fall  into  this  category. 

Just  how  servious  is  it,  if,  as  this  study  indicates,  one 
out  of  every  three  discarded  tubes  is  really  a  good  tube? 
Well,  from  a  money  standpoint,  the  annual  expenditure 
by  the  three  services  today  for  tube  replacement  is  of  the 
order  of  100  million  dollars.  What  is  more  important 
from  a  strictly  military  viewpoint,  however,  is  that  dis¬ 
carding  good  used  tubes  may  impair  the  combat  efficiency 
of  vital  electronic  equipment.  To  quote  a  recent  editorial 
in  The  New  York  Times,  “Real  economy  is  getting  the 
maximum  of  combat  effectiveness  from  a  given  expen¬ 
diture.” 

Why  are  good  used  tubes  discarded,  and  what  can  be 
done  about  it? 

The  essential  causes  of  the  situation  appear  to  be 
maintenance  practices;  what  else  could  they  be?  Here  are 
some  maintenance  procedures  that  may  be  at  fault;  doubt¬ 
less  there  are  others,  as  a  systematic  study  would  un¬ 
cover. 

{Continued  on  page  77,  col.  1) 
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Capperwetd  Open  Wire  far 


Mural  Velephane  Canstructian 


by  F.  f .  Leib 

Manager  of  Sales 
Copperweld  Steel  Company 


W  ITH  ALL  OF  THE  KECENT  ADVANCES 
in  radio  and  television,  it  may  seem 
unusual  that  open  wire  telephone  lines 
continue  to  he  the  work-horse  of 
our  nation’s  rural  telephone  system. 
Nevertheless,  this  is  the  case.  The  low 
cost  and  simplicity  of  open  wire  lines 
in  rural  areas  are  unsurpassed  hy  any 
other  system.  ■ 

Today,  the  demand  of  rural  people 
for  telephones  corresponds  to  their 
demand  of  15  years  ago  for  electric 
service.  At  that  time  only  about  10% 
of  the  nation’s  farms  were  supplied 
with  central  station  service.  Todav, 


nearly  90%  of  the  country’s  farms 
have  electric  service  from  either 
power  companies  or  co-ops  receiving 
loahs  from  the  Rural  Electrification 
Administration.  After  deducting  sta¬ 
tistical  variations  and  individuals  w  ho 
do 'not  desire  this  type  of  electric 
service,  it  is  apparent  that  the  electri¬ 
fication  job  has  approached  a  practi¬ 
cal  degree  of  completion. 

This  electrification  of  farms  has 
brought  with  it  the  electrical  ap¬ 
pliances  and  other  conveniences  of 
urban  life.  Quite  naturally,  it  has 
also  led  to  an  unprecedented  demand 


for  telephone  service.  Today,  about 
40%  of  our  farms  have  telephone 
connections,  but  one-half  of  those  are 
not  what  would  be  considered  ade¬ 
quate  telephone  service  by  urban 
standards.  It  is  interesting,  too,  that 
some  fifteen  years  ago  the  figure  was 
about  25%,  much  higher  than  the 
corresponding  figure  of  10%  for 
electric  power  at  that  time.  The  rate 
of  rural  telephone  expansion  has 
lagged  far  behind  power  in  recent 
years. 

For  many  years  the  Independent 
Telephone  Companies  and  the  Bell 


Open  wire  telephone  lines  are  the  work-horse  of  our  nation’s 
rural  telephone  system.  Although  the  electrification  of  rural 
areas  has  almost  reached  completion,  the  rate  of  telephone 
expansion  has  lagged  behind  power  development  in  recent  years. 


System  Companies  have  been  expand¬ 
ing  their  rural  telephone  plant  as  fast 
as  the  availability  of  materials  and 
•  capital  has  permitted.  But  40%  sub¬ 
scriber  saturation  is  not  considered  a 
satisfactory  proportion  in  these  days 
of  complex  and  inter-related  business 
and  social  activities.  The  job  to  be 
done  is  so  large  and  the  demand  is  so 
urgent  that  financial  problems  can 
become  a  severe  obstacle.  As  a  result, 
Congress  has  decided  to  aid  in  the 
financing  through  a  program  of  REA 
loans.  It  is  estimated  that  1  to 
million  miles  of  new  telephone  pole 
line  will  be  needed  to  bring  telephone 
service  to  a  90%  saturation  point. 
The  program  will  require  perhaps  15 
years,  so  that  75  to  100  thousand 
miles  of  new  pole  line  must  be  built 
each  year  to  accomplish  the  objective. 

With  so  much  line  to  be  built,  ques¬ 
tions  have  properly  been  raised  as  to 
whether  the  overhead  open  wire  line 
along  rural  roads  offers  the  most 
economical  coverage.  Several  alter¬ 
nate  plans  have  received  careful 
study.  These  were:  a  radio  system 
between  the  central  office  and  groups 
of  subscribers,  carrier  channels  over 
a  single  voice  frequency  pair  and 
carrier  channels  operating  over  exist¬ 
ing  60  cycle  power  lines.  Develop¬ 
ment  engineers  have  on  trial  systems 
of  all  three  types.  Considerably  more 
development  is  required  before  these 
systems  can  be  considered  as  uni¬ 
versally  practical.  For  the  typical 
farm  customer,  it  is  very  doubtful 
that  they  will  ever  be  able  to  compete 
favorably  with  the  low  cost  of  the 
open  wire  communication  system.  In¬ 
stead,  their  use  will  probably  be  re¬ 
stricted  to  special  applications. 

All  interests.  Bell  and  Independent, 
including  REA  Borrowers,  are  plan- 


Copperweld  wire  wilil  make  a  tre¬ 
mendous  contribution  to  the  rural 
telephone  program,  the  same  as  it  did 
in  the  development  of  rural  electrical 
service.  It  will  make*  possible  long 
span  construction  with  the  same  de¬ 
gree  of  reliability  demanded  from  old 
style  short  span  construction.  The 
savings  in  poles  and  accessories  will 
be  important  and  at  the  same  time, 
Copperweld  will  provide  adequate 
electrical  conductance  to  do  the  elec¬ 
trical  job. 

One  of  the  design  requirements  for 
rural  telephone  lines  relates  to  the 
DC  resistance  of  subscriber  circuits. 
In  modern  dial  systems,  the  signalling 
system  is  operated  by  a  48-volt  com¬ 
mon  battery.  In  order  to  obtain 
standardized  conditions  which  can  be 
met  by  all  manufacturers  of  dial 
switching  equipment,  a  maximum  of 
1000  to  1200  ohms  DC  resistance  be¬ 
tween  the  central  office  and  the  cus¬ 
tomer’s  premises  is  generally  used. 
In  .109  inch  iron  or  steel  wire,  this 
limits  a  2-wire  loop  to  something  like 
15  miles,  whereas  in  .104  inch,  40% 
conductivity  Copperweld,  a  40  mile 
loop  is  feasible.  40  miles  may  seem 
like  a  very  long  loop,  but  in  some  of 
the  sparsely  settled  areas,  such  lengths 
are  common.  Also,  the  open  wire  lines 
are  often  an  extension  from  cable 
circuits  and  the  cable  circuits  can  use 
up  much  of  the  allowable  resistance. 
No.  22  Awg  cable,  for  example,  uses 
up  the  entire  1000  ohms  in  about  6 
miles.  If  the  actual  cable  run  is  3 
miles,  or  half  of  6  miles,  the  allow¬ 
able  length  of  open  wire  is  cut  in 
half. 

Another  electrical  requirement  is 
that  the  talking  quality  of  these  rural 
circuits  be  as  good  as  the  talking 
quality  of  urban  circuits.  This  re- 


Where  required,  Spiral  Vibration  Dampers 
may  be  installed  at  the  insulators  or  out  in 
the  span. 

ning  their  major  expansion  around 
open  wire  lines.  The  open  wire  will 
be  supplemented  with  cable  systems  in 
towns  and  wherever  the  number  of 
open  wires  tend  to  make  cable  more 
economical  and  practical. 

Important  factors  in  the  decision 
for  open  wire  telephone  lines  have 
been  advancement  and  economies 
through  the  use  of  long  spans  and 
high  strength  conductors  such  as 
Copperweld.  This  is  the  same  princi¬ 
ple  that  made  rural  electrification 
economically  feasible.  In  this  way, 
the  cost  of  outside  plant  can  be  kept 
to  a  minimum.  Coupled  with  this  is 
the  low  investment  and  operating  cost 
of  central  station  and  subscriber  sta¬ 
tion  equipment  when  using  a  voice 
frequency  system  as  compared  to 
either  radio  or  carrier.  The  versatili¬ 
ty  and  simplicity  of  the  open  wire 
voice  frequency  system  is  universally 
adaptable  for  rural  application. 
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quireinent  is  important  because  in¬ 
adequate  telephone  service  can  be  a 
serious  handicap  to  acceptance  and 
wider  use  of  telephone  service.  Also, 
it  is  desired  that  any  rural  subscriber 
can  be  connected  to  any  other  sub- 
sc*riber  in  the  United  States,  or  in  the 
world  for  that  matter,  and  on  that 
basis,  the  talking  properties  of  rural 
circuits  must  be  as  good  as  elsewhere. 

Conservation  Ease  Important 

In  designing  ior  adeqimte  talking 
properties,  the  modern  method  takes 
into  account  the  effect  of  distortion, 
noise,  sidetone  and  loudness  or  vol¬ 
ume.  It  is  in  reality  a  measure  of  the 
ease  with  which  the  conversation  over 
a  telephone  can  be  understood. 
Through  repeated  and  laborious  ac¬ 
tual  talking  tests,  a  complete  and 
actual  Working  Reference  System  has 
been  evolved.  Equipment  which  might 
be  used  to  replace  any  portion  of  the 
Working  Reference  System  is  mea¬ 
sured  by  its  transmission  efficiency, 
plus  or  minus,  as  compared  to  the 
part  replaced.  This  applies  to  the  line 
circuits,  as  well  as  to  telephone  in¬ 
struments,  repeating  coils  and  the 
like. 

The  old  method  was  to  compute 
transmission  efficiency  by  db  mea¬ 
surements  at  1000  cps,  but  this  is  in¬ 
adequate  because  good  transmission 
of  frequencies  both  above  and  below 
1000  cycles  is  necessary  for  faithful 
and  adequate  voice  reproduction.  In 
the  case  of  Copperw^eld  open  wire,  the 
actual  talking  performance  is  consid¬ 
erably  better  than  the  1000  cycle  db 
loss  values  would  indicate.  Evidently, 
this  is  due  to  skin  effect.  The  copper, 
being  on  the  outer  surface  of  Copper- 
weld,  is  in  the  best  possible  location 
for  high  frequency  operation  and  its 
overall  efficiency  of  transmission  is 
good.  If  the  copper  covering  were 
not  present  on  the  steel  core,  the 
frequencies  above  1000  cps  would  be 
more  severely  attenuated  and  the 


overall  transmission  efficiency  poor. 

In  a  rural  communication  system, 
there  will  nearly  always  be  a  quantity 
of  cable  necessary  in  the  area  of  the 
exchange.  This  may  be  short,  as  in 
the  case  of  cable  entrances  to  the 
telephone  exchange,  or  it  may  be 
relatively  longer  in  order  to  provide 
for  a  large  number  of  circuits  to  be 
extended  towards  the  city  limits 
where  a  multiplicity  of  open  wires 
would  be  impractical. 

Since  the  talking  properties  of 
cable  are  not  as  good  as  open  wire, 
the  length  of  the  cable  run  becomes 
an  important  factor  in  the  wire  used 
for  the  open  wire  portion  of  the  cir¬ 
cuit.  Estimating  charts  have  been 
prepared  for  easy  application  of  the 
Working  Reference  System  to  sub¬ 
scriber  circuit  design.  These  demon¬ 
strate  the  need  for  good  conductance 
line  wire  on  the  long  circuits  and  also 
show'  how  open  wire  conductor  selec¬ 
tion  may  be  applied  to  reduce  the 
gauge  size  of  the  cable  in  new  instal¬ 
lations.  For  instance,  on  a  10  mile 
circuit  ^requiring  2  miles  of  cable  and 
8  miles  of  open  wire,  the  cable  must 
be  No.  19  Awg  if  used  with  steel  tele¬ 
phone  wire.  But,  the  smaller  and 


more  economical  No.  26  Awg  size  of 
cable  can  be  used  if  Copperweld  line 
wire  is  installed. 

Mechanical  Design  Stressed 

Another  important  consideration  in 
rural  communication  systems  is  the 
mechanical  design.  Modern  practice 
leans  towards  open  wire  lines  to  be 
built  in  accordance  with  a  fairly 
strict  interpretation  of  the  National 
Electrical  Safety  Code.  This  divides 
the  country  in  3  loading  areas  — 
heavy,  medium  and  light.  Visually, 
the  maximum  storm  loading  assumed 
for  the  heavy  loading  area  is  inch 
ice,  plus  a  56  mile  per  hour  wind; 
for  medium  loading,  inch,  plus  56 
mile  wind;  and  for  light  loading,  no 
ice  and  a  70  mile  wind.  The  code  ex¬ 
presses  these  loadings  in  more  com¬ 
plex  terms,  but  the  meaning  is  the 
same.  Generally  speaking,  modern 
lines  are  designed  so  that  with  the 
assumed  storm  loadings,  the  con¬ 
ductor  is  not  stressed  beyond  75%  to 
85%  of  its  rated  strength.  These 
Tnaximums  are  somewhat  higher  than 
used  for  rural  power  lines,  but  are 
considered  in  line  with  the  absence 
of  voltage  hazard  and  the  greater  sim¬ 
plicity  in  making  repairs  to  commu¬ 
nication  lines. 

In  addition  to  limits  on  the  stress 
in  the  conductor  at  maximum  load, 
it  is  also  modern  practice  to  restrict 
normal  tensions.  In  general,  values 
of  between  10%  and  20%  of  the 
rated  strength  of  the  conductor  are 
typical.  For  Copperweld,  a  value  of 
14%  at  60°F.  is  being  used.  This 
type  of  limitation  is  very  desirable 
to  minimize  the  danger  of  vibration 
and  the  chafing  or  fatigue  fracturing 
that  could  result.  Low  normal  ten¬ 
sions  not  only  increase  the  fatigue 
resistance  of  a  conductor,  but  they 
also  reduce  the  tendency  of  the  con¬ 
ductor  to  vibrate. 
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A  recent  development  of  Copper- 
weld’s  vibration  laboratory  is  the 
Spiral  Vibration  Damper.  In  certain 
areas  of  the  country,  wind  conditions 
are  such  that  vibration  may  occur 
even  though  normal  tensions  are  lim¬ 
ited  to  relatively  low  values.  In  other 
cases,  somewhat  higher  normal  ten¬ 
sions  may  be  desired  for  clearance  or 
separation  reasons  and  these  can 
create  a  problem.  Such  cases  are  not 
t>pical,  but  where  they  exist,  the  use 
of  vibration  dampers  can  be  extreme¬ 
ly  valuable.  Field  experience  with  the 
damper  is  limited,  but  exceptional 
results  have  been  obtained  in  the 
laboratory  and  in  all  of  the  field  in¬ 
stallations  that  have  been  made  to 
date. 

Essentially,  the  damper  is  a  pre¬ 
formed  spiral  of  plastic  covered  wire 
about  50  inches  long  and  has  a  loose 
lit  onto  the  line  wire.  It  makes  a 
multiplicity  of  contacts  to  the  line 
wire  and  opposes  resonance. 

Another  development  of  Copper- 
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Two-piece  Grip-Flex  38  tie  uses  hard  drawn 
Copperweld  helix  for  reinforcing  and  soft 
Copperweld  tie  wire  for  binding. 

weld’s  laboratory  is  the  Grip-Flex -38 
insulator  tie.  This  was  developed  in 
1933  and  has  been  widely  used  op 
telephone  lines  ever  since.  One 
notable  installation  is  the  Alaska 
Highway  2200  mile  telephone  line 
using  .128  inch  Copperweld  wire, 
with  Grip-Flex  38  ties  at  each  pin 
insulator.  Reports  are  that  there  have 
been  no  conductor  failures  at  the  ties 
or  in  the  span  for  that  matter,  since 
installation  of  this  line  in  1941.  Con¬ 
sidering  the  extreme  weather  along 
the  route,  this  is  an  enviable  record 
for  both  the  wire  and  the  tie. 

The  most  widely  used  Copperweld 
line  wire  for  rural  telephone  construc¬ 
tion  is  the  High  Strength  .104  inch, 
40%  conductivity.  It  has  a  breaking 
strength  of  1,283  pounds,  and  lines 
having  spans  of  350  feet  in  heavy 
loading,  400  feet  in  medium,  and  450 
feet  in  light  loading  are  common. 
Typical  construction  uses  20,  25  and 
30-foot  poles,  not  more  than  two  ten- 
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Modern,  well-engineered  telephone  lines 
will  use  longer  spans,  Jsefter  materials  and 
give  more  reliable  service,  so  greatly  needed 
in  rural  areas. 
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I. 


by 

S/Sgt.  Jesse  B.  Nesbitt,  USAF 


CAP  Cadets  posed  on  the  steps 

of  the  Nation's  Capitol  before  leaving  for  Inter- 

national  Cadet  Exchange  host  countries  on  the  program  last  summer. 


and  in  all  the  nations  of  the  ex¬ 
change,  are  made  with  the  greatest 
care,  using  nominations  made  by 
cadets  themselves,  plus  the  counsel  of 
teachers,  ministers  and  commanders 
of  units  to  which  the  youths  are  at¬ 
tached.  So  extensive  and  thorough  is 
this  process  that  months  are  required 
for  its  completion. 

*  Fo?  the  CAP  cadets,  the  exchange 
is  a  summer  schoolhouse.  Twenty- 
five  youths  visiting  England  last  year 
were  surprised  to  learn  that  British 
mayors  drew  no  salary  —  that  com¬ 
mercials  are  not  carried  on  the  Brit» 
ish  Broadcasting  Company’s  radio  or 
television. 

Visitors  to  Spain  saw  their  first 
bull  fight.  In  Portugal,  market  places 
with  their  bustling  activity  won  the 
interest  of  the  young  envoys.  Am¬ 
bassadress  Clare  Booth  Luce  wel¬ 
comed  the  five-cadet  contingent  to 
Italy.  The  fabulous  collection  of 
kings’  carriages  awed  the  fliers  tour¬ 
ing  Mexico. 

Probably  the  biggest  thrill  for  the 
CAP  cadets  occurred  last  year  before 
they  left  Washington,  D.  C.  for  the 
host  countries.  They  met  President 
Eisenhower  in  an  informal  gathering 


AnCIKNT  CITIKS  —  ROYALTY  —  FOR¬ 
EIGN  INDUSTRIAL  might.  These  are 
some  of  the  things  singled  out  by 
wide-eyed  American  youths  visiting 
abroad  every  summer  under  the  aus¬ 
pices  of  the  International  Cadet  Ex¬ 
change. 

Overseas  as  unoflicial  ambassadors 
of  good  will,  the  young  men  take 
with  them  the  uninhibited  social  con- 
du<  t  of  a  democracy  to  the  continen¬ 
tal  behavior  of  foreign  countries  and 
blend  the  two  in  a  happy  combina¬ 
tion  of  native  meeting  tourist. 

In  Canada,  South  America  and 
Europe  the  American  boys  get  prac¬ 
tical  lessons  in  diplomacy,  the  living 
conditions  of  our  free  world  neigh¬ 
bors  and  international  social  conduct. 
They  meet  the  heads  of  state,  mayors 
and  military  dignitaries.  They  attend 
luncheons  and  banquets  in  their 
honor.  They  get  a  first  hand  look  at 
the  latest  foreign  aircraft  and  air¬ 
plane  manufacturing  techniques. 

The  brisk  band-shake  and  accented 
“How  do  you  do'’  of  the  Swiss  Air 
Force  chief  of  staff  —  an  audience 
with  Pope  Pius  XII  —  gliding  in 
France — a  welcome  bv  King  Gustave 
of  Sweden  —  were  all  part  of  Civil 


.\ir  ratrol  s  Ivoo  exchange  program. 

*  Meanwhile  the  foreign  cadets  were 
finding  their  visit  to  this  countrv 
equall)  exciting.  “Terrifico!”  ex¬ 
claimed  a  Portuguese  youth  on  the 
subject  of  his  flight  to  America  in  an 
Air  Force  Constellation.  “Momma 
Mia,”  breathed  an  Italian  as  he 
viewed  cars  stacked  six  lanes  deep  in 
\ew'  York  Citv.  The  barrage  of 
bright  lights  flashing  on  and  off  in 
amusement  machines  drew  muttered 
words  of  excitement  from  Greek  lads. 
The  crack  of  a  bat  mixed  with  the 
bedlam  of  a  wildly  cheering  stadium 
of  fans  introduced  French  and  Swiss 
visitors  to  baseball  in  Cincinnati. 

This  summer  280  teen-agers  will  be 
exchanged  by  21  countries  for  three 
weeks  —  the  largest  program  to  date. 

Introduced  into  the  CAP  cadet  pro¬ 
gram  in  1948  by  the  national  com¬ 
mander,  Air  Force  Maj.  Gen.  Lucas 
V.  Beau,  the  exchange  has  steadily 
increased  in  world  popularity.  This 
is  best  illustrated  by  tbe  growth  of 
participating  countries  from  two  — 
Canada  and  the  U.  S.  in  1948  —  to 
21  nations  this  summer. 

Selections  for  this  honor  in  CAP, 
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unior  Ambassadors 


Each  summer,  the  Civil  Air  Patrol,  auxiliary  of  the  Air  Force, 
sponsors  a  foreign  good-will  tour  for  young  airmen  of  tomorrow. 


During  their  visit  to  Italy,  United  States  cadets  were  introduced  to  the  American  Ambassa¬ 
dress  Mrs.  Clare  Booth  Luce  by  the  leader  of  the  CAP  group,  CAP  Colonel  Barnee  Breesicin. 


at  the  Wiiite  House  —  an  honor  for 
any  young  American. 

The  program  in  the  United  States 
was  no  less  interesting  for  GAP’s 
guests.  Following  their  arrival  in  the 
nation’s  capital  they  were  welcomed 
^  hy  Secretary  of  State  Dulles.  They 
were  hosted  at  the  annual  Interna¬ 
tional  Dinner  Party  at  Andrews  Air 
Force  Base,  conducted  on  tours  of 
Washington  and  then  flown  in  Air 
Force  planes  to  the  hosl^CAP  wings 
I  slates ) . 

The  arrival  at'  the  host  wings  was 
the  beginning  of  the  most  important 
part  of  the  program,  according  to 
CAP  officials. 

Housed  in  the  private  homes  of 
CAP  members,  the  visitors  enjoyed 
living  as  members  of  average  Ameri¬ 
can  families. 

Many  of  the  boys  expressed  sur¬ 
prise  that  their  hosts  were  not  “Yank” 
millionaires,  that  they  found  Ameri¬ 
cans  genial  rather  than  generally 
sadistic,  that  they  failed  to  see  gang¬ 
sters  lurking  on  every  street  corner. 
Instead  they  went  to  the  beach  with 

Mayor  Walter  H.  Reynolds  welcomed  the 
Italian  visitors  to  Providence,  Rhode  Island. 
They  later  joined  the  other  foreign  flieis  in 
New  York  before  returning  to  the!r  home 
countries. 


Americans  their  age.  They  were  taken 
on  plane  flights.  They  attended 
dances  and  barbeques.  They  met 
Mayors,  governors  and  movie  stars. 
They  saw  baseball  games,  visited  the 
Civil  War  battlegrounds  in  Virginia 
—  and  ate  the  heretofore  unknown 
watermelon  and  corn-on-the-cob. 

The  1953  program  also  saw  an  ex¬ 
ception.  For  the  first  time  a  female 
escort  officer  was  among  the  foreign 
group.  She  is  Madam  Sahiba  Gokcen, 
adopted  daughter  of  Kemal  Attaturk, 
founder  of  the  Turkish  Republic.  As 
head  of  Turkey’s  air  training  corps 
and  a  former  Turkish  Air  Force  ma¬ 
jor,  Madam  Gokcen  was  completely 
at  home  with  her  aviation-minded 
hosts. 

While  the  exchangees  visited  on 
both  sides  of  the  ocean  and  in  North 
and  South  America,  two  generals 
watched  reports  on  the  program  with 
special  interest.  After  the  visiting 
youths  had  departed  New  York  City 
for  their  homelands  and  the  Ameri¬ 


cans  had  returned  to  this  country,  the 
generals  summed  up  the  success  of 
the  cadet  exchange. 

Said  General  Carl  A.  Spaatz,  chair¬ 
man  of  GAP’s  National  Executive 
Board:  “The  International  Cadet  Ex¬ 
change  is  a  prime  example  of  how 
the  airplane  can  become  an  instru¬ 
ment  for  community  living  among 
nations  of  the  world.  During  its  six 
years  much  progress  has  been  made 
toward  the  dream  of  world  under¬ 
standing.  This  annual  exchange  of 
aviation’s  youth  from  the  free  nations 
has  made  no  small  contribution  to 
the  realization  of  this  dream.” 

General  Beau  had  this  to  say.  “It 
(the  exchange)  serves  as  tangible 
evidence  of  the  effect  aviation  exerts 
in  the  shaping  of  world  policies  for 
peace  and  as  a  reminder  that  air 
supremacy  for  the  freedom-loving 
nations  of  the  world  is  the  main  de¬ 
terrent  to  aggression  from  what  ever 
source  it  may  stem.” 
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MtCA.  Experiments  Paint 

ta  Passible  Eiectranic 

4 

Control  of  Cars,  Trucks 


An  exploration  of  how  electron¬ 
ics  can  be  put  to  work  to  reduce  high¬ 
way  disasters  and  to  relieve  drivers  of 
tiresome  tasks  on  modern  superhigh¬ 
ways  has  been  initiated  by  Dr.  V.  K. 
Zworykin,  pioneer  television  and  elec¬ 
tronic  scientist  of  the  Radio  Corpora¬ 
tion  of  America. 

Recent  electronic  advances,  such  as 
the  tiny,  power-thrifty  transitor.  indi¬ 
cate  that  electronic  aids  to  many  auto¬ 
mobile  driving  problems  are  approach¬ 
ing  the  realm  of  practical  application, 
according  to  Dr.  Zworykin.  Although 
the  day  of  completely  automatic  con¬ 
trol  of  automobiles  is  far  off.  Dr. 
Zworykin  said,  certain  electronic  de¬ 
vices  lo  assist  drivers  in  such  matters  as 
had  weather  steering  and  collision  pre¬ 
vention  are  nearer  at  hand. 


To  study  the  basic  problems  of  auto¬ 
matic  driving.  Dr.  Zworykin  and  assist¬ 
ants  at  the  David  Sarnoff  Research 
Center  of  RCA,  in  Princeton,  N.  J., 
have  equipped  a  model  five-foot  car 
with  electronic  equipment.  This  labora¬ 
tory  car,  which  is  powered  by  a  storage 
battery,  can: 

1.  Steer  itself  along  a  prescribed 
route. 

2.  Stop  itself  when  approaching  a 
metal  obstruction. 

3.  Turn  out  of  its  original  lane  into 
a  second  lane  as  if  to  pass  an¬ 
other  car  moving  at  a  slower 
speed. 

In  the  laboratory  set-up,  the  model 
car  is  guided  by  a  wire  which  repre¬ 
sents  a  cable  that  would  be  laid  in  the 
roadbed  of  a  superhighway.  The  wire 


sets  up  a  magnetic  field  of  a  certain 
frequency  which  is  picked  up  by  the 
two  coils,  one  on  each  side  of  the  car. 
If  one  coil  receives  more  of  the  signal 
than  the  other  it  means  the  car  is  no 
longer  centered  over  the  wire  and  elec¬ 
tronic  equipment  controlling  the  steer¬ 
ing  wheel  immediately  brings  the  car 
hack  “on  course.” 

To  prevent  a  collision  with  an  ob¬ 
struction,  simple  transitor  circuits  asso¬ 
ciated  with  the  guidance  wire  send  out 
warning  signals  (of  another  frequency) 
whenever  an  obstruction  passes  or  is 
stalled  over  them.  These  warning  cir¬ 
cuits,  in  effect,  produce  a  “radio  tail” 
at  the  rear  of  any  sizable  metal  obstruc¬ 
tion  on  the  route.  When  equipment  in 
the  model  car  receives  the  warning  sig¬ 
nal,  the  brakes  are  automatically  ap¬ 
plied  and  the  car  comes  to  a  halt. 

To  simulate  two  lanes  in  the  same 
direction.  Dr.  Zworykin  has  parallel 
guidance  wires  with  a  diagonal  wire 
connecting  them.  When  the  model  car 
senses  the  radio  tail  of  an  obstruction 
in  the  inner  lane,  its  electronic  equip¬ 
ment  shunts  it  along  the  diagonal  into 
rile  outer  lane  so  as  to  pass  the  ob¬ 
struction. 

A  system  of  warning  circuits  in  the 
roadbed  to  produce  a  “radio  tail”  when 
an  automobile  passes  over  would  he 
quite  impractical  with  electron  tubes. 
Dr.  Zworykin  pointed  out.  Such  cir¬ 
cuits  would  he  needed  approximately 
every  20  feet  and  the  electrical  power 
to  operate  the  tubes  would  be  enor¬ 
mous,  he  said.  But  when  transitors  are 
available  in  large  quantity  at  low  cost, 
he  said,  such  circuits  become  feasible 
because  power  consumption  would  be 
reduced  a  million  fold  over  that  re¬ 
quired  by  tubes. 

In  experiments  with  the  model  car. 
Dr.  Zworykin  has  been  assisted  by  L.  E. 
Flory  and  W.  S.  Pike,  RCA  research 
engineers. 

Discussing  the  trend  toward  modern 
highways  on  which  driving  is  becoming 
both  simple  and  tiresome.  Dr.  Zworykin 


Dr.  V.  K.  Zworykin,  vice  president  and  technical  consultant,  RCA  Laboratories  Division, 
examines  the  electronic  apparatus  of  the  model  car  that  drives  itself.  The  car  has  been 
equipped  in  a  study  of  problems  of  avoiding  accidents  and  of  automatic  driving  on  super¬ 
highways  of  the  future. 
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said  that  “the  time  has  arrived  for  con¬ 
sideration  of  automatic  driving  tech¬ 
niques  which  may  relieve  the  driver  of 
his  routine  duties  whenever  his  car 
enters  an  express  highway  system. 

“Even  now,”  he  said,  “with  power 
steering,  control  devices  are  used  to 
guide  the  car  in  preference  to  direct 
steering.  Similarly,  with  power  brak¬ 
ing,  the  driver  supplies  a  control  signal 
rather  than  the  physical  force  required 
to  slow  or  stop  the  car.  The  automatic 
headlight  dimmer  is  another  device  to 
take  over  a  routine  function  of  the 
driver. 

“The  number  of  such  devices  may  be 
expected  to  increase  and  it  is  not  too 
early  to  examine  ultimate  objectives  of 
driving  simplification.  Lx)ng-range  ad¬ 
vance  planning  appears  essential  in 
this  field  in  view  of  the  large  number 
of  parties  vitally  concerned.  Successful 
development  depends  on  the  coopera¬ 
tion  of  governmental  authorities,  the 
highway  builder,  the  car  manufacturer 
and  the  safety  engineer  for  the  benefit 
of  the  individual  driver  and  the  public 
at  large. 

“The  basic  requirements  of  an  auto¬ 
matic  driving  system  harmonize  with 
trends  in  modern  highway  construc¬ 
tion,”  Dr.  Zworykin  continued.  “The 
requirements  are  that  the  roads  have  at 
least  two  lanes  in  each  direction  and 
that  crossings  and  left  turns  across  traf¬ 
fic  he  eliminated  by  cloverleafs  and 
similar  systems.  With  these  conditions 
satisfied,  the  stage  is  set  for  a  gradual 
introduction  of  measures  to  reduce  traf¬ 
fic  risks  and  simplify  driving  proce¬ 
dures. 

“The  changes  should  necessitate 
neither  sudden  abandonment  of  estab¬ 
lished  driving  habits  nor  wholesale 
installation  of  new  equipment  on  roads 
and  vehicles.  This  means:  (1)  The 
driver  must  retain  the  freedom  of 
choice  of  speed,'  within  prescribed 
limits,  and  of  choice  of  either  manual 
or  automatic  control.  (2)  Automatic 
control  systems  must  be  restricted,  ini¬ 
tially  at  least,  to  high-speed  long-dis¬ 
tance  road  systems  subject  to  special 
regulation,  such  as  turnpikes  and  thru- 
ways.  (3)  Vehicles  equipped  with  auto¬ 
matic  driving  devices  must  be  able  to 
benefit  in  mixed  traffic,  consisting  of 
equipped  and  unequipped  vehicles. 

“It  is  clear  that  car  owners  and  pur¬ 
chasers  will  not  bear  the  added  cost  of 
the  control  equipment  unless  it  proves 
useful  under  current  conditions,  name¬ 
ly,  with  the  vast  majority  of  cars  under 
purely  manual  control.  At  the  same 
time  it  would  be  both  politically  and 
economically  impractical  to  restrict 
traffic  on  high-speed  road  systems  to 
equipped  cars. 

“As  a  first  step,  equipment  should  be 
provided  to  enable  the  driver  to  keep 
his  vehicle  centered  on  the  traffic  lane 
under  conditions  of  fog  and  poor  visi- 
lulity  in  general.  This  may  be  accorn- 
I)lished  by  a  cable,  buried  in  the  con¬ 
crete,  carrying  modergte-frequency  al¬ 
ternating  currents  (of  the  order  of  100 
kc  I  and  a  pair  of  magnetic  pickups 


The  model  car  Is  shown  stopping  itself  to  prevent  a  collision.  It  can  also  automatically  turn 
into  another  lane  when  another  car  Is  in  its  path.  The  experimental  car  keeps  itself  centered 

over  a  wire  In  the  road  which  radiates  a  signal.  The  car  at  the  rear  picks  up  a  warning 

signal,  set  off  by  the  metal  of  the  parked  car  in  front.  Oscilloscope  pattern  at  the  right 

of  each  picture  shows  how  the  warning  signal  received  in  the  rear  car  gets  stronger  as  it 

nears  the  danger  point. 


mounted  on  the  car.  The  difference  in 
the  signals  derived  from  the  two  pick¬ 
ups  may  be  used  either  to  indicate  the 
off-course  position  of  the  vehicle  on  the 
dashboard  or  applied  directly  to  the 
steering  mechanism  so  as  to  maintain 
the  car  in  the  center  of  the  lane.  Feed- 
points  for  the  cable  may  be  provided  at 
intervals  along  the  highway. 

“In  this  system  the  driver  not  only 
would  retain  complete  control  of  the 
car  speed,  but,  in  addition,  could  switch 
at  will  from  manual  to  automatic  steer¬ 
ing.  The  automatic  setting  could  be 
linked  to  an  external  indication  on  the 
car  to  inform  road  supervisors  and 
other  drivers  of  the  fact  that  the  car 
is  under  automatic  control. 

“The  second  step  in  the  evolution  of 
the  automatic  driving  system,  the  pre¬ 
vention  of  collisions,  is  a  natural  ex¬ 
tension  of  the  guidance  equipment. 

“The  essential  feature  of  one  pro¬ 
posed  collision  prevention  system  is  the 
transfer  of  energy  from  a  high-fre¬ 


quency  power  cable,  to  a  series  of  tiny 
oscillators  or  transmitters  along  the 
lane.  The  transfer  of  energy  is  con¬ 
trolled  by  the  passage  of  a  car  and  a 
long  time  constant  circuit  or  ‘memory’ 
causes  the  transmitter  to  function  for  a 
time  after  the  car  has  passed.  The 
oscillations  are  transmitted  backward 
along  a  high-attenuation  cable  and 
sensed  by  pickup  coils  on  the  following 
cars.  Thus  every  car,  whether  equipped 
with  automatic  driving  devices  or  not, 
would  be  followed  by  a  ‘flying  tail’  of 
warning  signals.  Their  amplitude  would 
increase  as  the  car  slowed  down  and 
become  a  maximum  for  a  stalled  car. 
Conversely,  the  sensing  system  of  the 
following  cars  would  be  coupled  with 
the  car  speed  indication  in  such  fash¬ 
ion  that  the  warning  signal  would  in¬ 
crease  with  their  speed. 

“In  a  completely  automatic  system 
this  warning  ‘tail’  could  be  used  to 
switch  a  car  from  one  lane  to  another 
i  (Continued  an  page  76,  col.  2) 
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distributor  of  radio^  electronic^ 
and  television  components 


parts  for  other  manufacturers.  It  was 
in  1927  that  Allied  Radio  became  the 
subsidiary  exclusively  for  parts  dis¬ 
tribution.  When  Columbia’s  opera¬ 
tions  were  discontinued  in  1930, 
Allied  continued  to  operate  and  has 
since  won  the  leading  position  in  the 
distribution  of  electronic  components. 

To  the  observer  looking  for  the 
most  significant  contributions  to  the 
growth  of  Allied  Radio,  two  promi¬ 
nent  factors  are  discernible  —  the 
growth  situation  in  the  electronic  in¬ 
dustry  itself,  and  the  company  man¬ 
agement,  which  has  shaped  policies 
so  as  to  keep  serving  supplier  and 
customer  effectively  and  promptly.  A 
plot  of  manufacturing  and  market 
data  for  the  electronics  industry  in 
general  parallels  that  representing  the 
growth  of  Allied  Radio.  In  other 
words,  one  major  factor  in  the  com¬ 
pany’s  growth  has  been  the  rapid 
growth  of  a  new  and  expanding  in¬ 
dustry.  The  second  factor  is  per¬ 
sonified  in  the  men  who  have  estab¬ 
lished  the  progressive  policies  and 
applied  modern  operating  principles 
lo  gear  Allied’s  distribution  service 
lo  the  needs  of  both  customers  and 
suppliers. 

Among  these  men  is  A.  D.  Davis, 
the  president  of  Allied,  whose  first 
duties  with  the  company  began  in 
1927.  He  is  a  dynamic,  hard-working 
executive,  with  considerable  mer- 


ern  Avenue,  in  almost  the  exact  geo¬ 
graphic  center  of  the  city.  There  an 
attractive,  two  story  building,  recent¬ 
ly  constructed,  and  covering  a  square 
city  block,  lends  a  modern  touch  of 
architectural  beauty  and  utility  to  its 
West  Side  surroundings  —  a  dynamic 
symbol  of  the  progress  of  a  great  in¬ 
dustry.  Its  very  appearance  seems  to 
convey  the  impression  that  here,  is  a 
business  that  is  growing,  looking 
ahead,  and  preparing  for  whatever 
future  years  may  bring.  If  the  passer¬ 
by  cares  to  enter  the  building,  he  will 
find  his  initial  impression  is  corrobo¬ 
rated  as  he  observes  a  large  volume 
operation  conducted  with  a  minimum 
expenditure  of  time  and  motion. 

To  understand  what  goes  on  at  this 
hub  of  distribution,  it  is  necessarv 
to  know'  something  of  the  company’s 
history,  and  the  men  who  have 
shaped  its  policies. 

Allied  Radio  originated  as  a  wholly 
owned  subsidiary  of  the  Columbia 
Radio  Corporation,  a  Chicago  com¬ 
pany  formed  in  1921  for  the  manu¬ 
facture  of  radio  parts,  such  as  the 
variometers,  varicouplers,  rheostats, 
condensers,  and  coils  used  in  the  old 
\eutrodyne,  Cockaday  and  other  ra¬ 
dio  receivers.  The  parent  concern 
later  manufactured  complete  radio 
receiving  sets,  from  crystal  set  on  up, 
but  as  early  as  1923  also  entered  the 
distribution  business,  as  a  jobber  of 


Near  the  heart  of  the  largest 
metropolitan  railroad  center  in  the 
world,  within  a  few  miles  of  the 
busiest  street  intersection  in  the 
world,  is  situated  one  of  the  world’s 
largest  and  busiest  distributors  of  ra¬ 
dio,  electronic  and  television  parts. 

In  Chicago,  some  three  miles  west 
of  the  famed  State  and  Madison 
Street  intersection.  Allied  Radio  Cor¬ 
poration  has  its  main  offices  and 
warehouse  facilities,  at  100  N.  West- 


A.  D.  Davis,  President  of  Allied  Radio 
Corporation. 
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chandising  experience.  His  policies 
are  administered  through  a  group  of 
senior  executives  who  have  been  with 
the  company  from  18  to  30  years. 
Mr.  Davis  has  simply  established  and 
enforced  the  basic  policy  that  in  sup¬ 
plying  the  electronic  needs  of  cus- 
lomers  rapidly  and  at  the  lowest  pos¬ 
sible  prices,  the  company  serves  not 
only  the  best  interests  of  its  cus¬ 
tomers,  but  also  its  own  best  interests 
and  those  of  its  suppliers.  Mr.  Davis 
has  also  made  sure  that  Allied’s  op¬ 
erations  are  constantly  re-examined. 
The  general  principles  and  policies, 
well-known  in  low-cost  merchandis¬ 
ing  circles,  remain  constant,  while 
procedures  are  subject  to  change  for 
greatest  operating  economy. 

As  it  is  currently  operated.  Allied 
Radio  gathers  over  20,000  items  from 
more  than  500  sources  of  supply, 
maintaining  the  largek  inventory  of 
electronic  components  in  the  world. 
All  stocks  are  divided  into  two  gen¬ 
eral  classifications,  forward  inven¬ 
tory,  and  reserve  inventory.  Forward 


tional  130,000  .square  feet  when 
needed. 

The  actual  process  of  order-filling 
at  Allied  is  fascinating  to  watch  in 
operation,  because  production-line 
methods  are  used  to  assemble  the 
merchandise  and  move  it  towards  its 
destination.  Arrangement  of  all  de¬ 
partments  from  receiving  room  to  ship¬ 
ping  room  is  designed  for  straight- 
line  movement  of  the  electronic  com¬ 
ponents  or  units  that  may  be  called 
for  in  a  single  order.  All  materials- 
handling  is  done  on  the  ground  floor. 
The  receiving  room  is  at  one  end  of 
the  building,  and  the  shipping  room 
is  at  the  opposite  end.  In  between,  an 
ingenious  arrangement  of  aisles  and 
conveyor  belts  serves  the  warehouse 
area  in  much  the  same  way  as  a  river 
and  its  tributaries  drain  a  watershed. 

The  assembly-line  technique  of 
order  filling  was  designed  with  the 
help  of  management  and  equipment 
engineers,  as  a  precision  operation 
comparable  with  plant  layouts  for 
mass  production,  and  for  the  same 


bly  operation,  the  fifth  belt  is  a  re¬ 
turn  conveyor,  to  send  the  containers 
back  to  the  starting  point. 

One  belt  of  each  pair  is  an  express 
conveyor,  for  fast  movement  of  single 
item  orders,  while  the  other  is  a  local 
conveyor  with  provision  for  stops  at 
every  stock  department.  Stock  clerks 
fill  single  item  orders  from  their  de¬ 
partment,  or  add  the  parts  called  for 
from  their  department  to  a  “split 
order,”  as  one  is  called  that  involves 
two  or  more  stock  departments.  As 
an  order  moves  along  the  proper  con¬ 
veyor  belt,  its  only  deviation  from 
straight  line  motion  is  the  90  degree 
turn,  where  it  branches  off  to  the 
wrapping  room  on  one  side,  or  to  the 
salesroom  on  the  other.  At  the  busi¬ 
est  time  of  day,  when  a  stream  of 
orders  is  coming  off  the  main  line, 
the  parade  of  containers  on  the  con¬ 
veyor  belts  is  an  impressive  sight,  as 
everything  moves  to  its  proper  desti¬ 
nation,  like  bottles  in  a  filling  and 
par'king  machine. 

Just  as  time  and  motion  studies 


On  the  left  is  a  view  of  the  floor  stock  area  showing  special  bins  for  antennas  and  masts.  On  the  right  is  a  view  of  Allied's  lerge  salesrooms. 
Leading  off  the  main  sales  area  are  two  high  fidelity  equipment  demonstration  studios  and  a  "Ham  Shack"  for  amateur  gear. 

Straight  down  were  used  to  reduce  parts  handling 

j  ground  floor  operations  to  a  minimum,  so  careful 

)f  the  300-foot  planning  was  required  to  hold  down 

a  unique  stack  the  cost  of  office  work  and  routing  of 

ess  conveyors,  orders  in  Allied’s  new  layout.  It  was 

e  other  at  con-  fouTid  preferable  to  perform  most 

1  totalling  1500  office  functions  above  the  warehouse 

moving  belts.  floor,  so  a  second  story  was  designed 

signed  to  serve  required  office  space.  A  net- 

1  SI  es,  carries  work  of.  7,200  feet  of  high  speed 

IS  t  at  may  e  pneumatic  tubes  ties  office  and  parts- 

liandling  operations  together  for  the 
lave  a  common  ^  ^  j 

.  .  .  transmission  ot  orders,  borne  orders 

partment  most  ...  ,  .  ,  ^ 

no^  room.  One  received  via  telephone,  and  for 

ranches  off  to  fhese  the  paper  work  must  originate 
cated  adjacent  telephone  sales  department. 

Another  ex-  other  orders  the  customer’s 

;hind  the  sales  original  order  form  is  used,  going 

esroom,  where  first  to  the  indexing  department., 

ne  to  pick  up  There  the  order  has  a  “cap”  attached, 

containers  are  consisting  of  a  distinctive,  color- 

irts  are  placed  coded  paper  tab  that  shows  a  differ- 

stock  depart-  ent  color  for  each  day  of  the  week. 

5  order  assem-  This  enables  a  sight-check  at  any  time 


inventory  consists  of  about  a  30-day 
supply  of  every  item,  and  all  mer¬ 
chandise  in  forward  inventory  is  con¬ 
sidered  sold.  Reserve  inventory  com¬ 
prises  a  two  to  three  months’  supply 
of  all  items  stocked.  As  inroads  are 
made  on  reserve  inventory  to  replace 
goods  shipped  from  forward  iinen- 
tory,  a  system  of  special  controls 
informs  the  purchasing  department 
when  it  is  time  to  reorder  each  size 
or  specification  for  stock.  Experience 
has  shown  that  the  number  of  items 
that  must  be  carried  in  inventory  has 
increased  at  the  same  rate  as  total 
sales.  Projection  of  the  sales  and 
inventory  growth  rates  to  indicate 
future  needs,  forecasts  the  necessity 
for  stocking  between  25,000  and 
30,000  items  within  the  next  few 
years.  With  this  in  mind,  the  man¬ 
agement  has  already  made  plans  for 
expansion  of  the  new  building.  To 
the  present  147,000  'square  feet  of 
floor  space  can  be  added  an  addi- 
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to  disclose  what  orders  have  been  in 
proc-ess  more  than  24  hours. 

From  the  indexing  office,  where 
stock  department  designations  are 
made,  the  order  is  tubed  to  the  stock 
room  point  concerned,  or.  in  the  case 
of  split  orders,  to  the  most  remote 
stock  room  point  involved.  Order 
j)apers  accompany  the  components  as 
they  are  collected  and  sent  down  the 
conveyor  line  to  the  wrapping  room 
to  be  readied  for  shipment  of  for  the 
“will  call”  counter*  for  local  pick-up: 
There  an  analysis  of  the  order  is 
made  to  see  that  it  has  been  properly 
filled,  and  to  chec*k  for  accounting 
purposes.  In  cases  where  any  refund 
is  due,  it  is  made  in  negotiable  form 
as  a  check,  correct  right  down  to 
amounts  as  small  as  one  cent.  The 
assembly-line  techniques  have  made 
ihe  routine  of  order  filling  low' 
enough  in  cost  to  interest  manufac¬ 
turers  in  the  electronics  components 
field,  who  were  seeking  to  “farm  out” 
their  small  order  operations. 

Despite  the  many  pressures  of  bus¬ 
iness  at  Allied,  President  A.  D.  Davis 
is  never  too  preoccupied  to  take  every 
opportunity  for  explaining  the  eco¬ 
nomics  of  distribution.  He  is  always 
ready  to  show  what  an  important 
asset  a  distributor  is  to  our  economy, 
and  he  has  the  facts  and  figures  to 
prove  it.  He  cites  examples  of  the 
lime  and  place  utility,  added  to  elec¬ 
tronic  components  in  the  company’s 
distribution  function. 

Those  added  values  of  immediate 
delivery  from  a  known  central  loca¬ 
tion  are  recognized  by  Allied’s  sup¬ 
pliers  as  well  as  regular  customers, 
because  it  is  not  unusual  for  elec*-  - 
tronic  parts  manufacturers  to  change 
into  buyers  overnight,  and  purchase 
even  their  own  products  when  spot 
delivery  is  important. 

The  distributor  is  able  to  add  to 
a  manufactured  item  the  value  of 
immediate  delivery  at  minimum 


Allied's  Audifioner  and  "scoreboard."  The  Auditioner  selector  console  for  demonstrating 
different  combinations  of  high-fidelity  components  permits  instant  switching  from  one  unit 

to  another  for  comparative  listening  test. 


handling  cost.  A  variety  of  small  or 
moderate  quantities  of  merchandise 
can  be  obtained  most  economically 
from  one  distributor  rather  than 
from  a  number  of  different  manu¬ 
facturers. 


twenty  government  purchase  orders 
direct  to  the  manufacturers  would 
have  resulted  in  a  formidable  expen¬ 
diture  for  paper  work,  by  both  the 
service  concerned  and  the  companies 
involved.  Allied  was  able  to  fill  the 


What  the  economics  of  distribution  ,  single  order  immediately  ( for  about 


can  mean  in  military  procurement  is 
evidenced  by  Allied’s  experience  on 
orders  from  the  services.  One  sucffi 
order  called  for  1400  items  made  by 
120  different  manufacturers.  Had  the 
desired  quantities  of  each  item  been 
immediately  available  direct  from  the 
manufacturers,  the  dollar  volume  of 
the  merchandise  alone  would  have 
totaled  about  $8,500.  One  hundred 


Terminus  of  conveyor  belt  to  shipping  department.  After  merchandise  is  checked,  pans  are 
placed  in  bins  shown  at  the  side  of  packers'  tables  which  are  located  on  each  side  of  the  belt. 


$10,500)  many  thousands  of  dollars 
less  than  the  realistic  total  cost  of 
direct  procurement  would  have  been. 
Furthermore,  the  separate  segments 
would  have  been  only  small  “nui¬ 
sance”  orders,  of  no  interest  to  a 
manufacturer.  ^ 

•  In  peace  or  war,  the  miracle  of 
modern  distribution  in  our  economy 
is  wrought  by  organizations  such  as 
Allied,  that  can  handle  a  variety  of 
items  made  by  many  different  manu¬ 
facturers,  and  deliver  moderate  quan¬ 
tities  at  a  reasonable  price. 

The  customers  served  by  Allied  in¬ 
clude  as  many  different  broad  classi¬ 
fications  as  there  are  general  appli¬ 
cations  of  electronic  components. 
Industrial  concerns,  transportation 
companies,  and  utilities  on  the  cus¬ 
tomer  list  read  like  an  American  di- 
lectory  of  blue  chip  concerns.  Gov¬ 
ernment  agencies  include  all  military 
services,  and  almost  every  independ¬ 
ent  department.  Broadcasters  and 
telecasters  consistently  place  orders, 
as  do  schools  and  research  organiza¬ 
tions.  Commercial  outlets  supplied 
are  in  the  categories  of  radio  special¬ 
ty  stores,  appliance  stores,  depart- 
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Five-tier  conveyor  belt  for  filling  orders  in  Allied's  stock  area.  Conveyor  belts  are:  I.  sales¬ 
rooms  local;  2.  mail  order  local;  3.  salesrooms  express;  4.  mail  order  express;  5.  return  belt 

for  empty  pans. 


merit  stores,  hardware  stores,  and 
chain  stores.  Churches,  hospitals, 
and  movie  houses.  Radio  Amateurs 
(“Hams”),  Hi-Fi  hobbyists,  engi¬ 
neers,  and  students  are  others  who 
swell  the  list,  and  account  for  a  sig¬ 
nificant  volume  of  business. 

To  satisfy  the  various  demands  of 
its  many  customers,  the  company 
offers  several  services  other  than 
quick  delivery  of  electronic  compo¬ 
nents.  The  Allied  catalog  of  more 
than  20,000  items  is  widely  known  as 
an  encyclopaedia  full  of  information 
as  to  equipment  and  current  prices, 
specifications  and  applications.  This 
data,  assembled  at  considerable  cost, 
is  distributed  free  to  all  interested 
users.  The  catalog  is  supplemented 
by  quarterly  additions,  and  by  publi¬ 
cation  of  the  Allied  Radio  Electronic 
J\eivs,  which  has  won  recognition  as 
being  authoritative  in  its  field.  In¬ 
formal  information  channels  are  pro¬ 
vided  by  word  of  mouth,  bringing 
suppliers  and  customers  up-to-date 
news  of  the  industry  and  market  de- 
*  velopments,  via  salesmen  and  pur¬ 
chasing  agent  contacts. 

To  advise  on  the  proper  applica¬ 
tion  of  electronic  components  to  per¬ 
form  specific  functions.  Allied  main¬ 
tains  a  sizable  technical  staff  of  spe¬ 
cialists,  as  an  added  customer  serv¬ 
ice.  Field  men  of  broad  technical 
experience  are  also  available  to  sur¬ 
vey  proposed  uses  of  the  various 
items  in  industrial  and  commercial 
installations,  and  make  specific  rec¬ 
ommendations. 

By  winning  the  leading  position  in 
distribution  of  electronic  parts.  Allied 
has  become  an  open  aoor  for  imme¬ 
diate  nation-wide  introdu<*tion  of  a 
new  product.  This  door  is  ^en  to 
the  inventor  or  small  manuiacturer 
who  does  not  have  the  capital  to 
distribute  and  advertise  the  new  prod¬ 
uct,  as  well  as  to  the  established  pro¬ 
ducer  who  prefers  to  delegate  the  de¬ 
velopment  of  new'  product  potential. 

For  its  customers  in  the  Chh  ^igo 
area,  several  special  extra  services 


are  provided,  as  additions  to  the  local 
salesroom.  What  appear  to  be  giant 
“punchboards,”  named  Visi-Dex,  form 
a  unique  visible  index  display  of  ac¬ 
tual  components,  accessible  to  those 
who  want  to  check  the  sizes  and 
shapes  of  various  items  briefly  de¬ 
scribed  in  the  catalog.  The  holes  in 
the  Visi-Dex  panels  provide  consid¬ 
erable  flexibility  in  pattern  of  dis¬ 
play  mounting,  so  that  the  products 
mounted 'can  be  changed  in  accord¬ 
ance  with  the  amount  of  interest  in 
them  at  any  time. 

A  comprehensive  library  of  tech-* 
nical  and  trade  publications  is  main¬ 
tained  for  the  benefit  of  any  who  visit 
the  store. 

Such  hobbyist  departments  are  also 
provided  for  Hams  and  Hi-Fi  enthusi¬ 
asts,  as  a  Ham  Shack  and  two  Hi-Fi 
equipment  rooms.  The  latter  are 
acoustically  designed  chambers,  each 
featuring  a  “concert  organ”  keyboard 
lhat  selects  at  will  any  of  thousands 


of  combinations  of  high  fidelity  com¬ 
ponents,  wiring  them  together  into  a 
complete  sound  reproducer,  that  can 
be  auditioned  by  a  customer,  so  as  to 
select  the  particular  items  best  suited 
to  his  ear  and  pocketbook. 

All  the  departmental  efficiency  and 
emphasis  on  service  to  customers  at 
Allied  does  not  mean  that  human  fac¬ 
tors  are  neglected  in  the  big  business 
of  distribution.  On  the  contrary,  the 
company  is  a  prime  example  of  up-to- 
date  recognition  that  good  customer 
relationships  are  built  on  good  em¬ 
ployee  relationships  in  which  human 
considerations  are  paramount.  Peo¬ 
ple  come  first  at  Allied. 

One  can  not  help  but  conclude  that 
a  distributor  so  well  geared  to  the 
requirements  of  employees,  custom¬ 
ers,  and  suppliers  may  be  able  to  stay 
on  top  for  a  long  time  in  the  vigor¬ 
ously  expanding  market  of  the  elec¬ 
tronics  industry. 


Mlied  Radio  CorporafioVs  recently  built  home  at  100  North  Western  Avenue  in  Chicago. 
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by  Dr.  Ivan  A.  Getting  ^ 

Vice  President,  Research  and  Engineering  | 

Raytheon  Manufacturing  Company  I 
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1  WAS  ASKED  TO  COVER  “ThE  AiRPOWER  FuTURE”  with 
.special  reference  to  problems  and  prospects  in  the  elec¬ 
tronics  industry.”  So  indeed,  I  have  three  things  to  talk 
about:  (1)  airpower;  (2)  the  future;  and  (3)  the  elec¬ 
tronics  industry. 

Airpower,  reduced  to  its  simplest  terms,  is  the  ability  of 
a  military  force  to  deliver  by  air  destructive  weapons  on 
an  enemy  and  to  prevent  the  enemy  from  doing  the 
same  in  reverse.  As  such,  airpower  is  a  lot  more  than 
airframes  and  engines;  in  fact,  these  are  merely  com¬ 
ponents  in  a  far  larger  system  in  which  the  weapons, 
communication,  navigation,  and  other  factors  play  im¬ 
portant  if  not  at  times  dominating  roles. 

Whenever  airmen  meet,  a  toast  seems  always  appropiate 
to  the  Wright  Brothers  and  other  pioneers  of  civil  and 
military  aviation.  Never  have  1  seen  a  toast  on  such 
occasions  to  the  inventors  of  the  atomic  bomb — yet  it 
is  this  technological  advance  which  gives  airpDweF  its 
dreadful  significance. 

We,  as  a  nation  are  now  involved  in  a  desperate  arms 
race,  a  race  whose  righteousness  none  of  us  doubts.  Till 
now  we  held  our  lead  by  virtue  of  a  large  stockpile  in 
atomic  weapons  and  the  superior  striking  power  of  our 
strategic  air  force.  In  the  not  too  distant  future  this  pre¬ 
ponderant  advantage  will  disappear  as  Russian  stockpiles 
and  their  means  of  delivery  become  sufficient  to  destroy 
our  cities. 

The  fact  that  we  have  used  only  ten  percent  of  our 
stockpile  destroying  the  enemy  cities  while  they  used  as 
much  as  seventy-five  percent  of  theirs  in  destroying  us 
will  give  us  little  comfort.  Under  these  conditions,  strik¬ 
ing  power  will  not  be  sufficient.  Clearly  the  Airpower 
Future  will  have  to  emphasize  in  due  proportion  Air 
Defense  against  enemy  attack.  For  if  we  cannot  survive 
an  airborne  atomic  attack  ourselves  the  deterring  force  of 
our  strategic  arm  will  have  lost  its  meaning.  Surely  we 
could  not  assume  a  national  policy  based  on  suicide;  in 
short,  our  use  of  the  strategic  air  arm  as  a  threat  to  pre¬ 
vent  the  use  by  Russia  of  war  as  an  instrument  is  pred¬ 
icated  from  now  into  the  future  by  our  ability  to  with¬ 
stand  and  defeat  on  atomic  attack  by  her. 

Airpower  in  the  approaching  era  of  atomic  opulence  is 
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characterized  by  another  major  consideration:  our  of¬ 
fensive  and  our  defensive  airpower  must  be  in  actual  be¬ 
ing — not  in  training,  not  in  production,  not  in  plan¬ 
ning,  and  not'  in  research.  A  devastating  attack  with 
atomic  weapons  can  be  accomplished  in  a  matter  of  weeks 
or  at  most  months.  Mobilization  build-up  is  a  matter  of 
a  year  or  two.  Much  has  been  said  about  dual  production 
facilities  and  facilities  convertible  from  the  manufacture 
of  peacetime  products  to  those  of  war.  Obviously  such 
planning  is  excellent  for  thei^econd  phase  of  a  war,  assum¬ 
ing  we  survive  the  initial  impact  of  an  atomic  war.  In 
short,  first  things  first — we  must  have  both  a  striking 
force  and  a  defensive  force  in  being  to  claim  airpower. 

Let  us  look  a  little  closer  at  this  modern  airpower 
and  compare  it  to  the  early  days  of  military  aviation.  In 
World  War  I,  the  pilot’s  chief  function  was  reconnais¬ 
sance.  He  then  embarked  in  a  little  sport,  shooting  at  his 
enemy  pilot  with  a  pistol.  Then  he  took  himself  more 
seriously  and  used  a  machine  gun.  But  throughout  the 
war,  the  pilot  was  essentially  an  errant  knight. 

World  War  II  saw  the  emergence  of  significant  air- 
power.  Radar,  electronic  aids  to  navigation,  and  elec¬ 
tronic  communication  made  possible  not  only  teamw^ork, 
but  traffic  control  over  vast  areas  of  combat  territory 
and  the  deployment  of  vast  air  armadas  under  dynamic 
conditions. 

Today  these  concepts  have  grown  to  cover  the  world-^ 
electronics  made  this  possible — and  airpower  has  come 
to  maturity.  Today  all  the  world  is  but  a  stage  and  all 
the  airplanes  merely  actors  under  the  control  of  a  single 
man — the  air-commander.  It  is  this  integration  that 
makes  “airpower.” 

What  of  the  future — the  second  part  of  my  subject? 
The  future  of  airpower  should  be  governed  by  the  na¬ 
tional  policies  enunciated  by  President  Eisenhower:  first 
that  we  shall  not  try  to  prepare  for  a  specific  date  but 
rather  build  up  to  a  continuing  state  of  adequate  readi¬ 
ness;  and  second,  that  we  shall  attain  this  adequacy 
not  by  outnumbering  the  enemy  by  men  under  arms  but 
rather  by  maintaining  a  qualitative  superiority  in  weapons 
and  men. 

I  shall  limit  my  remarks  to  the  second  of  these  two 
basic  policies — maintenance  of  qualitative  superiority  of 
weapons  and  men.  These  terms  are,  in  fact,  synonymous 
with  research  and  development  on  the  one  hand  and  train¬ 
ing  and  education  on  the  other. 
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In  this  talk  delivered  at  the  recent  Air  Force  Association  convention,  Dr. 
Getting  stresses  the  need  for  military-industry  give  and  take  in  the  busi¬ 
ness  of  defense — words  that  pave  the  way  for  our  8th  Annual  Convention. 


In  1940,  the  total  amount  of  money  spent  by  the  De¬ 
partment  of  Defense  on  contract  research  with  industry' 
,  and  educational  institutions  was  so  small  it  would  not 
have  supported  any  one  of  the  present  guided  missile 
|)rograms.  At  that  time,  not  only  were  the  monies  limited, 
hut  the  Army  and  Navy  for  the  most  part  had  little  ap¬ 
preciation  for  the  potentialities  of  this  type  of  activity  and 
indeed  were  incapable  of  administrating  such  activities. 
There  were,  of  course,  exceptions,  and  some  extraordi¬ 
nary  work  was  done  within  service  laboratories. 

World  War  II  brought  about  the  creation  of  the  Na¬ 
tional  Defense  Research  Committee.  The  wisdom  of  our 
leaders  of  the  time,  and  in  particular  of  President  Roose¬ 
velt,  in  establishing  this  agency  gave  our  armed  forces 
a  real  introduction  to  scientists  and  engineers. .  Under 
the  enlightened  policies  of  NDRC,  these  scientists  and 
engineers  made  contributions  which  gave,  as  the  war  pro¬ 
gressed,  an  ever-increasing  qualitative  superiority  over 
the  enemy — and  the  edge  was  the  most  pronounced  in 
electronics.  Night  bombing  of  Germany  and  Japan,  the 
neutralization  of  the  buzz-bombs,  the  destruction  of  the 
German  undersea  fleets,  and  the  annihilation  of  Japanese 
na’^al  forces  by  radar-controlled  gunfire,  are  examples  of 
purely  onesided  technological  victories  of  that  era.  Not 
to  be  overlooked  was  the  intellectual  heritage  left  by 

NDRC. 

For  the  most  part,  all  three  services  had  learned  a 
lesson  during  World  War  II.  The  emphasis  on  research 
and  development  after  the  war  was  all  out  of  proportion 
to  that  of  1940.  In  fact,  the  yearly  expenditures  grew 
until  last  year  the  amount  reached  the  staggering  figure 
of  $11/2  billion,  not  counting  other  billions  spent  in  sup¬ 
porting  services  within  the  departments  and  on  various 
production  prototypes  and  industrial  refinement  contracts. 

In  management  of  research  and  development  contracts 
all  the  services  showed  remarkable  progress.  In  fact,  in 
certain  aspects  the  services  exhibited  wisdom  and  states¬ 
manship  far  beyond  any  reasonable  expectation.  I  refer 
explicitly  to  the  support  of  basic  research  in  universities, 
non-profit  organizations,  and  even  in  industry  by  the 
Office  of  Naval  Research,  and  later  by  its  counterparts 
in  other  services. 

World  War  II  was  concurrent  with  a  tremendous 
revolution -in.  scientific  research  and  its  costs.  Before  the 
^var,  a  university  research  man  fared  well  with  an  ex¬ 
penditure  of  under  $1,000  a  year.  After  the  war  nuclear 


physicists  with  their  large  machines  like  cyclotrons  and 
synchrotrons,  electronic  engineers  with  complicated  tubes 
and  elaborate  test  equipment,  metallurgists  with  electron 
microscope  and  X-ray  diffraction  machines,  all  needed* 
expensive  capital  equipment  as  well  as  much  increased 
operating  costs. 

Privately  endowed  institutions  and  foundations  were 
in  no  position  to  pick  up  the  check.  While  Congress 
wrangled  and  accomplished  nothing,  the  Department  of 
Defense  stepped  in  and  provided  a  continuity  of  financial 
support.  The  American  people  owe  to  the  services  a  debt 
of  gratitude.  Without  their  farsightedness,  university 
science  today  would  have  nearly  collapsed  from  bank¬ 
ruptcy;  and  many  men  and  women  would  have  been  lost 
from  these  critical  areas. 

Today  we  are  again  facing  a  serious  crisis  in  the  sup¬ 
port  of  basic  research.  Qualitative  superiority  in  weapons 
is  dependent  on  firm  foundations  resulting  from  basic 
research.  To  one  actively  engaged  in  science  and  creative 
engineering,  these  facts  are  so  obvious  that  often  one 
is  prone  to  forget  the  situation  may  not  be  as  clear  to 
others. 

Today  you  might  question  the  Air  Force’s  spending 
money  on  measuring  th«  density  of  meteorites  in  the 
upper  atmosphere.  Actually  these  data  are  fundamental 
in  getting  information  on  the  upper  atmosphere  needed 
in  designing  intercontinental  ballistic  rockets.  And  cer¬ 
tainly,  back  in  the  late  30s,  economically  minded  “budg- 
eteers”  would  have  cancelled  all  contracts  on  the  meas¬ 
urement  of  slow  neutrons,  those  strange  newly  discovered 
particles  that  didn’t  even  have  an  electrical  charge.  Yet 
within  five  years  these  slow  neutrons  led  to  the  dis¬ 
covery  of  the  fission  of  uranium,  the  chain  reaction,  and 
thence  the  invention  of  the  atomic  bomb.  With  all  this 
history  to  guide  us,  it  is  amazing  to  find  in  these  times 
directives  issuing  from  highv  offices  forcing  the  services 
to  ruthlessly  shut  down  basic  research  without  inquiring 
into  the  consequences  in  the  long-term  haul  on  our  quali¬ 
tative  superiority  in  arms,  or  evaluating  the  effect  of  these 
relatively  small  federal  savings  upon  the  universities  and 
other  non-profit  organizations.  I  am  sure  that  we  all 
welcome  the  appointment  of  Don  Quarles  to  the  newly 
created  post  of  Assistant  Secretary  of  Defense  for  Re¬ 
search  so  that  these  grave  problems  may  receive  adequate 
and  immediate  consideration. 
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of  military-sponsored  research  during  the  war  on  radar 
gave  a  strong  impetus  to  television,  But  beyond  this,  the 
exposure  of  a  large  number  of  young  men  to  electronics 
in  the  services,  with  the  training  these  men  received, 
made  it  possible  for  this  country  to  have  the  large  num¬ 
bers  of  television  service  men  for  our  peacetime  economy. 
In  reverse  our  large  television  industry  with  its  tre¬ 
mendous  service  establishment  and  hundreds  of  TV 
schools  provides  a  pool  of  highly  trained  men  for  a  war 
emergency.  In  short,  the  industry  as  such  has  a  definite 
dual  role. 

Recently  the  Air  Force  announced  a  new  policy  for 
“Weapon  Systems  Development”  in  which  one  contractor, 
presumably  the  airframe  manufacturer,  is  to  be  given 
the  contractual  responsbility  for  the  development  of  a 
complete  airplane  with  all  its  elements.  By  this  means 
the  Air  Force  is  attempting  to  obtain  integrated,  combat- 
ready  weapon  systems.  It  is  in  part  a  recognition  of  the 
intimate  relationship  of  the  elements  that  go  into  a  fight¬ 
ing  aircraft;  but  it  is  also  a  recognition  of  the  administra¬ 
tive  problems  which  existed  when  the  Air  Force  itself 
tried  to  provide  the  technical  and  contractual  coordi¬ 
nation. 

It  is  not  at  all  clear  that  swinging  all  the  way  in  the 
new  approach  of  contracted  systems  responsibility  will 
either  solve  these  problems,  nor  is  it  clear  that  new  ones 
will  not  rise  to  rear  their  ugly  heads.  Over  the  long  run 
there  are  a  number  of  dangers.  One  of  these  is  the  pos¬ 
sibility  of  severance  of  the  intimate  intellectual  relation¬ 
ship  which  now  exists  between  the  Air  Force  and  the  elec¬ 
tronics  industry.  This  relationship  has  been  mutually 
stimulating,  and  will  undoubtedly  be  reduced  by  the  in¬ 
sulation  of  dealing  through  prime  contractors.  Another 
possible  danger  is  the  growth  within  the  airframe  industry 
of  specialized  electronic  facilities,  lacking  the  advantages 
of  stabilizing  peacetime  and  commerical  support. 

Granting  that  military  expenditures  are  bound  to 
fluctuate,  such  facilities  become  in  effect  expensive  and 
detract  from  the  concept  of  dual  facility  plants  which  Mr. 
Wilson  advocates.  Finally,  there  is  always  the  danger, 
and  it  is  particularly  evident  right  at  this  time,  that  proj¬ 
ects  not  directly  associated  with  end-item  objectives  will 
be  cancelled. 

It  is  inevitable  and  proper  that  prime  contractors  under 
the  weapon  systems  concept  take  the  short-time  view. 
They  are  required  to  produce  an  integrated  machine  in 
a  finite  time.  Consecpiently  they  must  start  with  available 
building  blocks.  This  incentive  toward  conservatism  will 
reduce  waste  but  perhaps  at  the  cost  of  advanced  per¬ 
formance.  Thus,  over  the  long  haul  we  shall  stand  to 
suffer  in  qualitative  superiority,  and  unless  effective 
steps  are  taken  to  continue  direct  contracting  between 
the  Air  Force  and  the  electronics  industry  not  only  on 
new  components,  and  techniques,  but  also  for  major  ele¬ 
ments  like  fire-control  systems,  auto  pilots,  and  auto¬ 
matic  landing  systems.  It  is  interesting  to  note  that  to 
date  every  successful  anti-aircraft  guided  missile,  whether 
ground-to-air  or  air-to-air,  was  developed  with  systems 
responsibility  in  an  electronics  organization. 

I  sincerely  hope  that  the  Air  Force  will  approach  their 
new  weapons  system  contractual  policy  with  care,  and 
that  the  Air  Research  and  Development  Command  will 
continue  along  'the  lines  of  relaxing  on  channels  of  com¬ 
munications  between  contractors  and  the  using  branches 
of  the  Air  Force,  provide  for  better  coordination,  stream¬ 
line  their  contractual  procedures,  and  above  all  zealously 
guard  the  long-term  projects  and  their  research  pro¬ 
grams,  and  support  component  developments. 

i  Continued  on  page  78,  col.  2> 


Basic  research  is  only  the  first  step  to  qualitative  weap¬ 
on  superiority.  On  it  is  built  a  community  of  knowledge, 
principles,  and  methods.  Based  on  these,  chemists, 
physicists,  metallurgists,  and  mathematicians  all  contrib¬ 
ute  to  the  development  of  the  fundamental  bricks  of 
electronics:  tubes,  resistors,  transistors,  inductors,  mag¬ 
netic  materials,  ceramics,  etc.  These  are  combined  with 
electromechanical  units  and  other  elements  to  make  re¬ 
ceivers,  transmitters,  computers,  storage  devices.  These 
subassemblies  are  parts  of  bombing  radars,  and  comput¬ 
ing  sights,  all-weather  interceptor  fire-control-systems, 
world-wide  communication,  nets,  blind  landing  and  traf¬ 
fic  control  systems.  It  is  a  never  ending  interlocking 
procession — and  to  the  first  approximation,  the  amount 
of  development  you  will  get,  and  therefore  the  edge  over 
the  enemy  you  can  expect,  will  be  proportional  to  the 
amount  of  effort  and  money  you  invest. 

In  this  business,  it  is  still  true  that  you  get  what  you 
pay  for.  Science  is  still  a  boundless  frontier  which  will 
attract  more  and  more  young  men  and  women  as  long 
as  we  can  afford  it.  And  herein  lies  the  dilemma — for 
we  cannot  afford  not  to  push  such  science  to  the  utmost — 
it  is  our  basic  material  defense. 

Who  must  bear  this  heavy  cost — can  industry  and  the 
universities?  Obviously  not.  The  economic  plight  of 


Dr.  Ivan  A.  Getting 

'  Dr.  Getting's  knowledge  and  ex- 

perience  in  the  electronics  field 
recently  been  well  acknowl- 
'  t  ^  edged  bv  his  reappointment  bv 

^  position  of 

,  Chairman  of  the  Electronics  and 

Communications  Panel  of  the 
Scientific  Advisory  Board,  U.  S. 
Force,  for  1954. 

The  appointment  ■  was  made 
by  General  Nathan  F.  Twining, 
Chief  of  Staff,  USAF.  His  letter 
ll  said,  .  .  Both  in  the  solution 
of  the  complex  technological  problems  with  which  we 
are  faced,  and  in  the  recognition  and  exploitation  of 
scientific  opportunities  which  arise,  the  Air  Force  is 
fortunate  in  being  able  to  utilize  your  knowledge,  ex¬ 
perience,  time  and  effort  through  your  work  with  the 


endowed  universities  and  science  foundations  in  the  pres¬ 
ent  period  of  inflated  costs  and  small  real  incomes  is 
v/ell  known.  Neither  can  industry  adequately  support 
military  research.  It  is  basic  to  military  research  and 
development  that  it  reach  as  far  out  as  possible.  It  is 
not  governed  by  the  normal  economic  laws  of  commerical 
enterprises.  " 

Competive  costs  and  consumer  reaction  play  a  minor 
role.  The  dominating  force  is  te^nical  achievement 
— or,  as  we  call  it,  qualitative  superiority.  Therefore, 
military  research  calls  on  extreme  techniques:  high 
power,  accuracy,  light  weight,  extreme  speed,  and  high 
reliability.  The  extent  of  these  extremes  is  determined 
by  the  amount  of  effort — and  the  responsibility  rests 
squarely  with  our  government.  To  be  sure  there  is  a 
tremendous  by-product  to  military  research  and  develop¬ 
ment;  for  from  it,  in  time,  flow  some  commerical  products 
and  scientific  achievements. 

This  brings  me  to  my  third  task;  the  problems  and 
prospects  of  the^  electronics  industry  in  future  airpower. 
The  electronics  industry  has  a  dual  character:  it  is  a 
major  element  of  our  peacetime  economy,  and  it  is  a 
\ital  element  of  our  military  potential.  The  relations 
between  the  two  roles  are  sometimes  subtle  and  at  other 
limes  basic.  There  can  be  no  doubt  that  the  large  amount 
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The  AFCA,  recognizing  the  importance  of  in¬ 
dustry’s  place  in  assisting  the  Federal  government 
in  the  formulation  and  activation  of  continental  de¬ 
fense  policies,  has  chosen  Washington  as  the  loca¬ 
tion  for  its  1954  Convention.  The  program  has 
been  built  around  the  theme — ‘‘Communications 
and  Electronics  in  Continental  Defense.” 

The  entire  facilities  of  the  West  Lounge  and 
Main  Ballroom  of  the  Hotel  Shoreham  have  been 
secured  for  our  meetings  and  accommodations. 
This  enables  us  to  conduct  all  our  activities,  includ¬ 
ing  banquets  and  display  of  exhibits,  within  an 
easily  accessible  and  concentrated  area. 


The  Exhibits  Committee  promises  a  show  which 
will  interest  everyone  attending  the  Convention. 
Both  indoor  and  outdoor  exhibits  are  planned  and 
will  be  provided  by  the  Army,  Navy,  Air  Force, 
Marine  Corps  and  Federal  Civil  Defense  Adminis¬ 
tration.  Ample  space  for  the  exhibits  has  been  ob¬ 
tained  in  the  convention  area  of  the  hotel  and  on 
the  grounds  of  the  Naval  Ordnance  Laboratory. 
All  of  the  military  services  are  enthusiastically 
planning  their  displays  which  will  range  from 
small  components  to  complete  operating  equip¬ 
ments.  The  variety  of  the  equipments  to  be  shown 
guarantees  an  exhibit  you  cannot  afford  to  miss. 


Schedule  of  Activities 


' 

’  r.  i' 

i  f  • 


V.L- 


Thursday,  May  6 

Chapter  Presidents  Meeting _  9:30  A.M. 

Keynote  Luncheon  _ 12:30  P.M. 

Defense  Symposium  _  2:30  P.M. 

Cocktail  Party — Industry  Sponsored... _ _  6:30  P.M. 

Buffet  and  Cet-Together _ _ 7:30  P.M. 


Friday,  May  7 

Board  of  Directors  and  National  Council 

Meeting  _ _ _ _ _ _ _  9:30  A.M. 

Tour  of  Naval  Ordnance  Laboratory. . 10:00  A.M.’ 

(Luncheon  at  N.O.L.) 

Cocktail  Party — Industry  Sponsored _  6:30  P.M. 

8th  Annual  AFCA  Banquet _ _ _  7:30  P.M. 


Saturday,  May  8 

Directors  and  Executive  Committee  Breakfast  Meeting . . . . . . . . . . .  9:00  A.M. 

Post  convention,  sightseeing,  etc.  activities  for  the  membership. 

^Special  busses  will  be  held  for  the  Council  and  Board  of  Directors  members  to  take  them  to  N.O.L.  after  their  meeting.  All  busses 
will  return  from  N.O.L.  in  the  afternoon  in  time  for  the  Convention's  evening  program. 

Fees 

The  overall  fee  for  the  entire  convention  program  is  $20.50.  For  the  information  of  those  who  may  wish  to  attend 
only  a  part  of.  the  convention,  or  those  who  wish  to  bring  guests  to  certain  events,  the  following^  breakdown  of  the 
costs  is  given:  Keynote  Luncheon  and  Symposium,  $3.00;  Buffet  and  Cet-Together,  $6.00;  Naval  Ordnance  Lab¬ 
oratory  Tour,  including  luncheon,  $1.50  (reservations  for  tour  must  be  made  by  April  28) ;  Banquet,  $10.00. 


An  aerial  view  of  the  Hotel  Shoreham,  head¬ 
quarters  for  the  8th  Annual  AFCA  Convention. 


The  Terrace  Banquet  Room  will  be  the 
scene  of  the  Keynote  Luncheon,  Buffet 
and  Get-Together,  and  Annual  Banquet. 


1 
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Featured  Speakers 


ATTEND 


Keynote  Luncheon  and  Annual  Banquet 

The  keynote  luncheon  will  define  the  objectives  of  the 
convention’s  theme — “Communications  and  Electronics 
in  Continental  Defense.”  The  principal  speaker  will  be 
the  Honorable  Val  Peterson,  Administrator  of  the  Fed¬ 
eral  Civil  Defense  Administration. 

At  the  8th  Annual  Banquet,  an  outstanding  national 
figure,  to  be  announced  at  a  later  date,  will  conclude 
the  convention’s  program  with  a  message  to  the  members 
concerning  our  participation  in  the  nation’s  defense 
program. 


The  Honorable 
Val  Peterson 
Federal  Civil  Defense 
Administrator 


Continental  Defense  Symposium 

This  intensely  interesting  discussion  of  the  convention’s 
theme  will  give  a  convincing  picture  of  the  entire  mili¬ 
tary  and  civil  defense  program.  Participants  in  the  sym¬ 
posium  are  the  best  equipped  in  their  fields  to  guide  our 
study  of  the  subject.  The  keynote  luncheon  speaker,  the 
Honorable  Val  Peterson,  will  preside  at  the  panel  and 
offer  the  program  of  FCDA.  Other  speakers  on  the  pro¬ 
gram  include:  the  Honorable  Arthur  S.  Flemming,  Di¬ 
rector  of  the  Office  of  Defense  Mobilization;  the  Com¬ 
manding  General  of  the  Air  Defense  Command,  USAF, 
and  Mr.  Frederick  R.  Lack,  Vice  President  of  the  West¬ 
ern  Electric  Company.  You  can’t  afford  to  miss  such 
authorities,  representatives  of  the  government,  the  mili¬ 
tary  and  industry,  speaking  on  this  most  vital  topic. 


The  Honorable 
Arthur  S.  Flemming 
Director,  Office  of 
Defense  Mobilization 


Frederick  R.  Lack 
Vice  President,  Western 
Electric  Co. 

Past  President,  AFCA 


Naval  Ordnance  Laboratory  Tour 

A  full  day  has  been  devoted  to  a  tour  of  this  important 
military  establishment  by  the  members  of  our  associa¬ 
tion.  As  complete  an  inspection  as  military  security  will 
allow  has  been  mapped  out  by  the  Laboratory  personnel. 
Testing  equipment,  wind  tunnels,  electronics  laborato¬ 
ries,  and  many  other  items  of  special  interest  will  be 
viewed  by  the  members.  Not  enough  emphasis  can  be 
placed  on  the  value  of  this  tour — a  chance  to  see  govern¬ 
ment  research  and  development  in  action — a  special 
privilege  for  AFCA  members. 


Views  of  the  Naval  Ordnance  Laboratory  show  the  en¬ 
trance  to  the  main  building  (right)  and  the  wind  tunnel 
building  (below)  with  its  52  foot  vacuum  sphere  extend¬ 
ing  through  the  roof.  All  the  military  services  will  have 
heavy  equipment  exhibits,  not  able  to  be  displayed  at  the 
hotel,  located  on  the  grounds  of  NOL  for  view. 
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•  Cocktail  Party 

Group  member  representatives  in  Washington  will 
sponsor  two  gala  cocktail  parties  during  the  Con- 
✓  vention.  One  affair  will  be  held  before  the  Buffet 
and  Get-Together  on  Thursday  evening  and  the 
other  industry-sponsored  party  will  precede  the 
Annual  Banquet  on  Friday  night. 


o  The  Ladies  (God  Bless  'Em) 

We  are,  of  course,  expecting  the  distaff  side  to  attend 
the  luncheon,  symposium  and  buffet  supper  on  May 
6th  and  the  banquet  on  May  7th.  While  the  gentlemen 
are  being  shown  the  wonders  of  the  I^aval  Ordnance 
Laboratory  on  Friday,  Mrs.  Joseph  R.  Redman,  wife  of 
our  national  president,  has  arranged  an  interesting 
schedule.  This  will  include  a  'dutch-treat  luncheon  and 
tours  in  Washington  and  Mount  Vernon. 


Thomas  Jefferson  Memorial 
Washington,  D.  C. 


Mount  Vernon 
Home  of  George  Washington 


•  Post  Convention  Weekend  Plans 

Pimlico,  America’s  most  famous  race  track,  will  open 
its  Spring  Season  on  May  7th  and,  through  the  Mary¬ 
land  Jockey  Club,  has  provided  complimentary  tickets 
for  admission  to  the  track  on  Saturday,  May  8th.  Watch 
the  electronic  camera  snap  your  winner  in  action!  Many 
other  holiday  activities,  including  sightseeing,  the  thea¬ 
ter,  civi(^  shows,  will  be  available  for  your  vacation 
pleasure  and  entertainment. 


You  have  already  received  your  preliminary  notice  of  the  Convention  Proyram. 
Return  this  promptly  so  that  hotel  reservation  and  final  registration  inform 
motion  can  he  sent  to  you  immediately.  Niahe  your  reservation  YOW  for  the 

Immiriaiii  »lli  A.WI  %l.  \l  €  \  C  OAVIL\TIO\. 
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President  Redman  extols  the  attractive¬ 
ness  of  Washington  in  the  Spring,  and 
urges  AFCA  members  to  attend  the  8th 
Annual  Convention  of  the  association. 


Spring  is  just  around  the  corner,  and  Spring  fever  makes  one  look 
forward  to  a  vacation.  Now  is  the  time  to  begin  planning. 

What  better  reason  for  a  vacation  than  to  combine  business  with 
pleasure  and  attend  the  8th  Annual  Convention  of  the  AFCA  to  be 
held  in  Washington  the  6th,  7th  and  8th  of  May. 

The  Washington  Chapter  will  be  your  host.  The  convention  com¬ 
mittee  is  busily  formulating  plans  to  make  this  convention  the  most 
instructive  and  interesting  one  ever  held.  All  they  will  need  to  make 
it  an  accomplished  fact  is  YOUR  cooperative  attendance. 

Now  a  few  words  about  the  locale  of  this  convention.  No  city  in 
the  world  is  more  beautiful  than  Washington,  your  Nation’s  capital. 
Thousands  of  excursionists  visit  Washington  in  the  Spring  to  see  the 
famous  cherry  blossoms  in  bloom,  and  while  our  convention  is  a  little 
late  for  these,  young  foliage  will  be  at  its  height. 

There  is  much  to  see  at  this  seat  of  the  U.  S.  Government  and  the 
ladies  in  particular  will  want  to  see  the  stately  public  buildings, 
historic  sites,  and  monuments.  Interesting  museums  and  galleries 
are  included  in  the  tours  planned  for  the  wives  of  the  members. 
Nearby  is  Mount  Vernon,  the  home,  of  George  Washington.  Not  far 
away  is  Annapolis,  the  capital  of  Maryland — quaint  historical  city 
and  the  site  of  the  U.  S.  Naval  Academy.  A  Flower  Mart  and  garden 
tours  are  also  scheduled  for  that  week  in  the  area. 

Washington  today  is  the  center  of  the  diplomatic  world.  Govern¬ 
ment  officials,  Inisiness  representatives,  and  international  leaders 
make  their  headquarters  here. 

You  are  urged  to  attend  this  convention,  bring  your  family  and 
spend  the  weekend  following  the  convention  in  sight  seeing,  including 
the  races  at  Pimlico,  if  you  like. 

This  convention  is  vour  chance  of  a  lifetime. 
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Radio  Receptor  Co. 
President,  Ludwig  Arn- 
son,  is  shown  with  Brig. 
Gen.  Wesley  C.  Guest 
(I)  of  R.  Monmouth 
and  William  McGonigle 
(r),  President,  Veterans 
Wireless  Operators 
Assn,  after  the  associa¬ 
tion  prese n ted  ,  M r. 
Arnson  a  medal  com¬ 
memorating  the  50th 
anniversary  of  his  send¬ 
ing,  on  Dec.  7,  1903, 
the  first  CDQ  (SOS) 
wireless  distress  call 
from  an  American  ship. 


Colonel  Walter  B.  Larew  has  been 
appointed  Chief  of  Army  Communi¬ 
cations  Service  Division,  Office  of  the 
Chief  Signal  Officer. 

He  replaces  Colonel  William  D. 
Hamlin,  who  has  been  named  Army 
representative  to  the  Directorate  of 
Communications  in  the  Office  of 
Transportation  and  Communications, 
Department  of  Defense. 

Colonel  Larew  comes  to  his  new 
post  from  Korea,  where  he  was  Sig¬ 
nal  Officer,  Korean  Communications 
Zone. 


Directorate  of  Communications.  It 
has  been  announced  that  Lt.  Col. 
M.  E.  Niccolini,  a  Contributing  Edi¬ 
tor  of  Signal,  will  succeed  Colonel 
Briggs. 

Two  of  those  appointed  to  the  OTC, 
Colonel  Hamlin  and  Colonel  Briggs, 
are  members  of  the  AFCA. 

SIGNAL  Associate  Editor 
Receives  IRE  Award 

Dr.  Harold  A.  Zahl,  Director  ol 
Research  for  the  Signal  Corps  Engi¬ 
neering  Laboratories  at  Fort  Mon¬ 
mouth,  New  Jersey,  and  Associate 
Editor  of  Signal,  has  been  named  the 
recipient  of  the  Institute  of  Radio  En¬ 
gineer’s  Hajry  Diamond  Memorial 
Award  for  1954.  His  citation  reads, 
“For  his  technical  contributions,  his 
Ipng  service,  and  his  leadership  in  the 
U.  S.  Army  Signal  Corps  research 
program.”  This  award  is  given  an¬ 
nually  to  persons  in  government  serv¬ 
ice  for  outstanding  contributions  in 
the*  field  of  electronic  research. 

The  award  will  be  presented  at  the 
Institute’s  annual  banquet  at  the  Wal¬ 
dorf  Astoria  Hotel  in  New  York  City, 
on  March  24,  1954  during  the  IRE 
National  Convention. 


Three  high-ranking  officers  of  the 
Army,  Navy  and  Air  Force  have  been 
named  as  specialists  representing  their 
respective  branches  on  the  staff  of  the 
recently-created  Communications  Di¬ 
vision  of  the  Defense  Department’s 
(^ce  of  Transportation  and  Com¬ 
munications. 

Colonel  William  Hamlin,  SigC, 
whose  most  recent  post  has  been 
Chief,  Army  Communications  Serv¬ 
ice  Division,  has  long  been  concerned 
with  military  communications. 

Captain  Gifford  Grange,  USN,  Ad¬ 
ministrative  Assistant  in  the  Security 
Branch  of  the  Directorate  of  Naval 
Communications,  represents  the  Navy 
in  the  new  divison. 

Colonel  Sterling  Briggs,  USAF,  was 
formery  Chief  of  the  Program  and 
Standards  Branch  of  the  Air  Force 


Rear  Admiral  Frederick  R.  Furth, 
USN,  recently  took  office  as  the  new 
Chief,  Office  of  Naval  Research,  suc¬ 
ceeding  Rear  Admiral  Calvin  M. 
Bolster,  who  has  retired. 

Admiral  Furth  has  had  a  long 
career  in  Naval  Communications.  In 
World  War  II  he  served  in  the  Office 
of  the  Chief  of  Naval  Operations,  dur- 
which  time  he  was  one  of  the  two 
Navy  members  of  the  U.  S.  Radar 
Mission  to  the  United  Kingdom. 
While  performing  duties  in  the  Office 
of  Naval  Operations,  from  1940  To* 
1945,  he  was  cited  for  “displaying 
initiative  and  insight  into  scientific 
and  technical  matters  in  connection 
with  the  development,  installation  and 
operational  use  of  radio,  radar,  sonar 
and  other  electronic  equipment.  .  .” 


At  the  Pentagon,  in  the  Office  of  the  Secretary  of  the  Navy,  Robert  B.  Anderson,  Captain 
Frederick  Raymond  Furth,  USN,  Is  sworn  in  as  Chief  of  Naval  Research  with  the  rank  of 
Rear  Admiral.  Rear  Admiral  Ira  H.  Nunn,  USN  (left)  Judge  Advocate  General,  administers 
the  oath  of  office  as  Under  Secretary  of  the  Navy,  Thomas  S.  Gates,  Jr.  (right)  looks  on. 


Remler  Company  Ltd.  of  San  Fran¬ 
cisco,  an  electronics  manufacturer, 
has  recently  announced  the  appoint¬ 
ment  of  Leslie  B.  Tollaksen  as  man¬ 
ager  of  technical  products  with  offices 
located  in  Washington,  D.  C. 

Formerly  with  Sperry  Gyroscope 
Co.,  Mr.  Tollaksen  has  also  been  with 
the  government  and  industrial  divi¬ 
sion  of  the  Philco  Corp.  in  Washing¬ 
ton  where  he  is  Membership  Chair¬ 
man  of  the  AFCA  Washington  Chap¬ 
ter. 
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Into  business^  {lutu.stry  and  national  de¬ 
fence  shines  this  new  light .  .  .  seeing  and 
reporting  things,  facts,  actions  with  such 
fantastic  speed  and  accuracy  that  entirely 
new  methods  become  possible.  Completely 
automatic  factory  operations!  Automatic 
controls  of  quality!  Mathematical  com¬ 
putations  a  million  times  faster  than  those 
of  the  human  brain ! 

With  these  new  “telectronic”  tools  and 
many  more — mankind  will  develop  a  new 
and  far  better  economy .  .  .  with  greater 
productivity,  higher  quality,  less  waste 
and  error,  greater  national  security,  and  a 
higher  standard  of  living  for  all  men. 

The  Du  Mont  Laboratories,  pioneers  of 


this  new  “telectronic*'  age,  are  ecpiipped 
by  their  great  fund  of  experience  to  make 
it  more  immediately  profitable. 

Du  Mont,  the. most  respected  name  in 
television,  has  long  been  the  world’s  larg¬ 
est  producer  of  cathode-ray  instruments. 
Du  Mont  scientists  and  engineers  are  con¬ 
sulted  constantly  by  the  scientists  of 
industry,  independent  laboratories  and 
government  agencies.  .And  Du  Mont  is 
winning  increasing  stature  in  all  fields  of 
telectronics,  television  receivers  and  trans¬ 
mitting  equipment,  television  network 
and  government  service. 

Think  first  of  Du  Mont  .  .  .  first  in 
progress  through  viswn! 


I’^uion  first  lights  the  way.  Then  progress 
follow's.  Now  the  cathode-ray  tube  devel¬ 
oped  by  the  .Allen  B.  Du  Mont  Labora¬ 
tories  floodlights  a  new  “telectronic”  age! 

It  shines  deeper  into  the  secrets  of  the 
natural  world  than  man  has  ever  seen  before! 
It  “sees”  into  the  structure  and  action  of 
heart,  brain  and  nerve,  without  risk  or 
discomfort  to  human  beings.  .And  the  pic¬ 
tures  revealed  on  its  tube  screen  giv'e 
f)ertinent  information  for  better  diagnosis 
and  research. 

It  ''"sees"  into  the  heart  of  airplane  engines 
. . .  actually  jncturing  the  efficiency  of 
metals  and  parts  in  action.  .And  the  pic¬ 
ture-reports  from  the  cathode-ray  tube 
screen  make  airplane  engines  safer  and 
l)etter. 

It  **sees"  into  the  fog  and  darkness  in  the 
form  of  radar,  sonar  or  loran.  .And  the 
picture  it  returns  is  our  nation’s  safeguard 
against  surprise  attack  .  . .  our  guide  to 
safer  traffic  on  land,  .sea  and  air,  today 
and  in  the  future. 


tv rite  for  free  40-panv  hoitklef,  STORY  OF  TELEV'  ISION"  ^  Allen  H.  Du  \1onl  lAiboratories,  Inc. 

Executive  Offices.,  750  Rluomfield  Are.^  Clifton,  N.  J. 


First  with  the  Finest  in  Television 


l _ )  COMMUNICATIONS 

RECEIVER  PRODUCTS 

DIVISION  DIVISION 

Finest  quality  Television  pickup,  transmittinar  and* 
television  receivers.  mobile  communications  equipment. 


CATHODE-RAT 

TUBE  DIVISION  0  iVjj 

Television  and  industrial 
cathode-ray  tubes. 


RESEARCH  -n  [i 
DIVISION 

Telectronic  advances  for  industry, 
science  and  national  defense. 


Over  200  stations  offering 
greatest  dollar  values. 


Cathode-ray  oscillographs, 
electronic  instruments. 
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AFCA  Groap  Members 

Communications — Electronics — Photography 
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Listed  below  are  the  firms  who  are  group  members  of  the  Armed  Forces  Communications 
Association.  By  their  membership  they  indicate  their  readiness  for  their  share  in  indus¬ 
try's  part  in  national  security.  Each  firm  nominates  sereral  of  its  key  employees  or  officials 
for  individual  membership  in  AFCA,  thus  forming  a  group  of  the  highest  trained  men  in 
the  electronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed 
services  on  research,  development,  manufacturing,  procurement,  and  operation. 


Acme  Telectronix 
Admiral  Corporation 
Air  Marine  Motors,  Inc. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corporation 
Almo  Radio  Company 
Altec  Lansing  Corporation 
American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Phenolic  Corporation 
American  Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
Ampex  Electric  Company 
Anaconda  Wire  &  Cable  Company 
A.  R.  F.  Products,  Inc. 

Argus  Cameras,  Inc. 

Arnold  Engineering  Company 
Atlas  Precision  Products  Co. 

Audio  Products  Corporation 
Automatic  Electric  Company 
Automatic  Electric  Sales  Corp. 
Baltimore  News  Post 
Barry  Corporation,  The 
Bell  Telephone  Company  of  Pa. 
Bendix  Radio 

Berkshire  Transformer  Corp. 

Bliley  Electric  Company 
Breeze  Corporations,  Inc. 

Burnell  &  Company 

California  Water  &  Telephone  Co. 

Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Inst.,  Inc. 
Cargo  Packers  Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  &  Potomac  Tel.  Co. 
Churchill  Cabinet  Co. 

Cincinnati  &  Suburban  Bell  Tel.  Co. 
Collins  Radio  Company 
Columbus  Process  Co.,  Inc. 

Copperweld  Steel  Company 
Cornell-Dubilier  Electric  Corp. 

Crosley  Division*Avco  Mfg.  Corp. 
Dana,  P.  A.,  Inc. 

De  Vry  Corporation 

Diamond  State  Telephone  Co. 

Downing  Crystal  Company 

Dukane  Corporation 

DuMont,  Allen  B.,  Laboratories,  Inc. 

Eastern  Air  Devices,  Inc. 

Eastman  Kodak  Company 
Electronic  Associates,  Inc. 

Elgin  Metalformers  Corporation 
Espey  Manufacturing  Co.,  Inc. 

Federal  Mfg.  and  Engineering  Corp. 
Federal  Telephone  &  Radio  Corp. 
General  Aniline  &  Film  Corp. 

General  Cable  Corporation 
General  Communications  Co. 


General  Electric  Company 
General  Insulated  Wire  Works,  Inc. 
General  Telephone  Corp. 

General  Transformer  Co. 

Gilfillaii  Bros.,  Inc. 

Globe  Wireless,  Ltd. 

Graflex,  Inc. 

Gray  Manufacturing  Co. 

Guardian  Electric  Mfg.  Co. 
llallicrafters  Company 
Haloid  Company 

Hammarlund  Manufacturing  Co.,  The 
Hazeltine  Electronics  Corp. 
lleinemann  Electric  Company 
Hercules  Motor  Corp. 

Hoffman  Laboratories  Incorp. 

Hughes  Aircraft  Company 
Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Institute  of  Radio  Engineers 
Indiana  Steel  &  Wire  Co. 

International  Business  Machines 
International  Resistance  Co. 
International  Tel.  &  Tel.  Corp. 
Jacobsen  Manufacturing  Co. 

Kellogg  Switchboard  &  Supply  Co. 
Keystone  Electronics  Co. 

Kleiiischmidl  Laboratories,  Inc. 

Lavoie  Laboratories 
Leich  Sales  Corporation 
Lenkurt  Electric  Company,  Inc. 

Lenz  Electric  Manufacturing  Co. 

Lewyt  Corporation 

Loral  Electronics  Corporation 

Machlett  Laboratories,  Inc. 

Magnavox  Company 

Majestic  Radio  &  Television,  Inc. 

Mallory,  P.  R.,  &  Co.,  Inc. 

Merit  Coil  and  Transformer  Corp. 
Michigan  Bell  Telephone  Company 
The  Montgomery  Company 
Motorola,  Inc. 

Mountain  States  Tel.  &  Tel.  Co. 

Muter  Company,  The 
National  Cash  Register  Co. 

National  Company,  Inc. 

Nelson  Technical  Enterprises 
New  England  Tel.  &  Tel.  Co. 

New  Jersey  Bell  Telephone  Company 
New  London  Instrument  Co. 

New  York  Telephone  Company 
Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  &  Merritt  Company 
Pacific  Mercury  Television  Mfg.  Corp. 
Pacific  Telephone  &  Telegraph  Co. 
Phebco,  Inc. 

Philco  Corporation  ' 

Photographic  Society  of  America 
Pickering  &  Company,  Inc. 

Pioneer  Electric  &  Research  Co.,  The 
Platt  Electronics  Corporation 


Precision  Apparatus  Co.,  Inc. 

Radiart  Corporation 
Radio  Condenser  Company 
Radio  Corporation  of  America 
RCA  Victor  Division 
Radio  Frequency  Laboratories,  Inc. 
Radio  Receptor  Company 
Raymond  Rosen  Engineering 
Products,  Inc. 

Ray-O-Vac  Company 

Raytheon  Manufacturing  Company 

Red  Bank  Division 

Bendix  Aviation  Corp. 

Reeves  Instrument  Corp. 

Remington  Rand,  Inc. 

Remler  Company,  Ltd. 

Rohco  Mfgr.  Division 

Pilot  international  Corp. 
Saxonburg  Potteries 
Seehurg,  J.  B.  Corporation 
Siiiinion  Brothers,  Inc. 

Society  of  Motion  Picture  Engineers 
Sonotone  Corporation 
Soundscriher  Corp. 

Southern  Bell  Tel.  &  Tel.  Co. 
Southern  New  England  Tel.  Co. 
Southwestern'  Bell  Telephone  Co. 
Sperry  Gyroscope  Company 
Sprague  Electric  Company 
Stackpole  Carbon  Company 
Standard  Coil  Products  Co.,  Inc. 
Standard  Piezo  Co. 

Stanford  Research  Institute 
Stewart'Warner  Corporation 
Stromberg'Carlson  Co7^ 

Stupakoff*  Ceramic  &  Mfg.  Co. 
Sylvania  Electric  Products,  Inc. 

Talco  Engineering  Co.,  Inc. 
.Technicolor  Motion  Picture  Corp. 
Telephone  Services,  Inc. 

Telephonies  Corporation 
Teletype  Corporation 
Times  Facsimile  Corporation 
Trad  Television  Corp. 

Triad  Transformer  Corp. 

Tung-Sol  Lamp  Works,  Inc. 

United  States  Rubber  Company 
United  Telephone  Co. 

Utah  Radio  Products  Co.,  Inc. 

Voltz  Brothers,  Inc. 

Waterman  Products  Co.,  Inc. 

West  Coast  Telephone  Co. 

Western  Electric  Company,  Inc. 
Western  Union  Telegraph  Co. 
Westinghouse  Electric  Corp. 

Weston  Electrical  Instrument  Corp. 
Whitney  Blake  Co. 

Wickes  Engineering  &  Construction  Co. 
Willard  Storage  Battery  Company 
Wisconsin  Telephone  Company 
W^ollensak  Optical  Company 
York'Hoover  Corporation 
Zenith  Radio  Corporation 
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If  you  are  concerned  with  the  wiring  of  close  spaced 
equipment,  investigate  the  new  AMP  Solderless  TAPER 
TAB  RECEPTACLE  for  flat  relay  or  switch  ttfbs  shown 
at  right.  It  is  self  locking  when  installed  on  a  male  tab 
with  matching  taper,  yet  can  be  removed  and 

reconnected  any  number  of  times  without  solder  or 
special  tools.  These  terminals  are  supplied  on  reels  in 
continuous  strip.  Customer  crimps  them  on  wires 
using  AMP  automatic  machines  at  speeds  up  to  4,000 
per  hour! 

Performance  of  these  miniature  connectors  meets 
exacting  requirements  for  millivolt  drop,  corrosion  re¬ 
sistance,  and  vibration.  They  are  suited  for  cri^l^cal  low 
level  circuits  or  power  circuits  up  to  several  amperes. 

Write  to  AMP  Electronics  Division  for  complete 
information  concerning  AMP  TAPER  TAB  RECEP¬ 
TACLES  .  .  .  you  will  receive  data  and  samples  by 
return  mail. 


•  SWITCHBOARDS  AND  IN¬ 
SIDE  PLANT  EQUIPMENT 

•  RELAYS,  SWITCHES,  AND 
MULTI -CIRCUIT  COMPO¬ 
NENTS 


PHOTO  SHOWS  AMP  SELF  LOCK¬ 
ING  TAPER  TAB  RECEPTACLES  BEING 
APPLIED  TO  MATING  TABS  ON  A  STEPPING 
SWITCH.  LOCKING  ACTION  GIVES  MAXIMUM 
ELECTRICAL  AND  MECHANICAL  SECURITY 
. . .  CONNECTIONS  ARE  SUITABLE  FOR  CRITI¬ 
CAL  LOW  LEVEL  CIRCUITS. 


A  NEW 
TECHN 

•  COMPUTERS 


1 


©  AMP  AMP  Trade-Mark  Reg.  U.  S.  Pat.  Off. 


2100  Paxton  Street,  Harrisburg,  Pa. 

Aircraft-Marine  Products  of  Canada,  Ltd. 

1764  Avenue  Rd.,  Toronto  12,  Ontario,  Canada 
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AFCA  CHAPTERS 

ISational  Director  of  Chapters:  Rear  Adm,  William  B,  Ammon 

REGIONAL  ADVISORY  COMMITTEE 

Region  A:  Dan  Greene,  14  Fernald  Drive,  Cambridge  38,  Mass.  New  England  States,  New  York,  New  Jersey, 
Region  B:  J.  H.  LaBrum,  Packard  Building,  Philadelphia,  Pa.  Delaware,  Kentucky,  Maryland,  Ohio,  Pennsylvania, 
West  Virginia  and  Virginia, 

Region  C:  Ralph  S.  Grist,  So.  Bell  T&T  Co.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts  —  from 
North  Carolina  to  Louisiana  including  Tennessee, 

Region  D:  Col.  Thos.  F.  Yates,  308  So.  Akard  St.,  Dallas,  Texas.  New  Mexico,  Texas,  Oklahoma,  Arkansas, 
Region  E:  T.  S.  Gary,  1033  W.  Van  Buren  St.,  Chicago,  111.  Michigan,  Indiana,  Illinois,  Wisconsin,  Minnesota,  Iowa, 
Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming,  Colorado, 

Region  F:  Col.  Lloyd  C.  Parsons,  1807  16th  Ave.,  San  Francisco,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho, 
Oregon,  Montana  and  Washington, 

CHAPTERS:  PRESIDENTS  AND  SECRETARIES 

ATLANTA:  President — W.  K.  Mosley,  KANSAS  CITY:  President — Robert  E.  SEATTLE:  President  —  Warren  J. 
Southern  Bell  T&T  Co.,  805  Peach-  Conralh,  ATiSrT  Co.,  324  E.  11th  Taylor,  3944  W.  Rose  St.,  Seattle, 

tree  St.  N.E.,  Atlanta,  Ga.  Secretary  St.,  Kansas  City,  Mo.  Secretary —  Wash.  Secretary — Merrill  R.  Stiles, 

— R.  L.  Janss,  Southern  Bell  T&T  R,  R,  Williams,  AT&T  Co.,  324  916  W.  122nd,  Seattle. 

Co.,  51  Ivy  St.,  Atlanta,  Ga.  E.  11th  St.,  Kansas  City,  Mo.  SOUTH  CAROLINA:  President — Wal- 

AUGUST A-CAMP  GORDON :  President  KENTUCKY :  President _ Col.  Fred  W.  G.  Edwards,  Southern  Bell  T&T 

— W.  O.  McDowell,  Southern  Bell  Kunesh,  Lexington  Signal  Depot,  Co.,  Owen  Bldg,  Columbia,  S.  C. 

T&T  Co.,  937  Greene  St.,  Augusta,  Lexington,  Ky.  Secretary — Mcrrell  Secretary  —  William  R.  Carter, 

Ga.  Secretary — James  M.  Williams,  Whitmer,  Lexington  Signal  Depot,  Soulhern  Bell  T&T  Co.,  805  Owen 

Southern  Bell  T&T  Co.,  937  Greene  ^xin^ron,  Ky.  Columbia,  S.  C. 

St.,  Augusta,  Ga.  LO/VDO/V*  Acting  President _ Cornelius  SOUTHERN  CALIFORNIA:  Acting 

BAyiMORE:  President-George  C.  President-Loyd  C.  Sigmon,  KMPQ 

Ruehl,  Jr.,  Electronics  Specialties  j  Secretary— Cdr.  Clarence  5939  Sunset  Blvd.,  Hollywood,  Calif. 

more,"'Md.  Secretary -'piimmlr  SOUTHERN  COmECTlCVT:  Pred- 

Wiley,  2906  Silver  Hill  Ave.,  Balti-  ^  ^  ®®»*'’ 

more,  Md.  LOUISIANA:  President  —  C.  C.  Wal-  Drive,  Hamden,  Conn.  Secretary — 

¥>  •  J  .  D  J  n  ther,  / 14  Howard  Ave.,  New  ^)r-  James  J.  AlcKeon,  SoundScriber 

BOSTON:  President  —  Raymond  B.  Secretary-^A.  Bruce  Hay,  Corp.,  146  Munson  St.,  New  Ha.ven, 

Meader,  New  England  T&T  Co.,  183  Bell  Tel  &  Tel  Co.,  520  Conn. 

Franklin  ^.,  Boston.  Secreta^  —  Oaronne  Si.,  New  Orleans,  La.  TINKER^KLAHOMA  CITY;  Presi- 


Wiley,  2906  Silver  Hill  Ave.,  Balti¬ 
more,  Md. 


rranKim  Boston,  ^^ecreia^  --  Baronne  St.,  New  Orleans,  La.  TIN  KERNEL  AHOM  A  CITY:  Presi- 

Ixiuis  B.  Dunham  Franklin  Tech.  „  ’  dent— Carl  A.  Atkinson,  43  SE  34lh, 

Inst.,  41  Berkeley  St.,  Boston,  Mass.  MEMPHIS;  Inactive  Secretary— Edwin 

CHICAGO:  President  —  William  C.  NEW  YORK:  President — Vice  Adm.  F.  Hilmes,  1436  Magdalena  Dr., 

V^^^^DeVry,  1111  Armitage  Ave.,  Chicago,  W.  S.  Anderson,  Automatic  Elec-  Okla.  City,  Okla. 

III.  Secretary— Henry  J.  McDonald,  21  E.  40th  St.,  New  York,  ir.4ffREN.  F.E.-CHEYEmE;  Inactive. 

Kellogg  Switchboard  &  Supply  Co.,  N.  Y.  Secretary — David  Talley,  Fed.  ^  A^misjr'rrkTM 

6650  So.  Cicero  St.,  ChicagoT  HI.  Tel.  *  Radio  Corp.,  100  Kingsland  -  P®®*'?®'!'.— T**"™”* 


6650  So.  Cicero  St.,  Chicago,  111. 


^  IM  1  P®  Jacocks,  General  Electric  Co., 

CLEFEL^ND;  President— A1  Gross,  Rd.,  C  ifton,  •  J*  777  -  14th  St.,  N.W.,  Washington, 

11462  Euclid  Ave.,  Cleveland,  Ohio.  PARIS:  President — Maj.  Gen.  r.  L.  Secretary _ D.  A.  Wilkinson 

Secretary — T.  F,  Peterson,  1434  Ankenbrandt,  Hq.  SHAPE,  APO  55,  General  Electric  Co.,  777  -  14th  St.* 

Union  Commerce  Bldg.,  Cleveland,  c/o  PM,  New  York.  Secretary —  N.W.,  Washington  D  C.  * 

Ohio.  Maj.  James  H.  Mabry,  SigDiv,  ’ 

DAYTON-W RIGHT:  President —  SHAPE,  APO  55,  N.  Y.  STUDENT  CHAPTERS 

George  B.  Meyer,  Westinghouse  PHILADELPHIA:  President  —  Victor  CORNELL  UNIVERSITY,  Ithaca,  N,  Y. 


DECATUR;  President— Col.  Frank  J.  15-7,  Camden,  N.  J.  Jf®* 

Sehaal,  Decatur  Signal  Depot,  De-  PITTSBURGH;  President  —  S.  E.  reuA-^^EdwTrd  AMowIt*  ‘ 
catur,  HI.  Seerelary  —  David  W.  Phillips,  Bell  Tel.  Co.  of  Pa.,  416  .  ^e‘“®y— Edward  Abelowitz. 

Richardson,  1075  West  King,  De-  7,h  Ave.,  Pittsburgh,  Pa.  Seeretary  NORTHEASTERN  UNIVERSITY,  Bos- 

catur.  III.  _ H.  W.  Shepard,  Jr.,  386  Arden  *®"*  Mass.  President — Fred  Hersey. 

EUROPEAN;  Inactive.  Road,  Pgh.  Seeretary — Curtis  N.  Tholander. 

FAR  EAST;  President— Brig.  Cen.  E.  RICHMOND;  Inactive.  ^ATE  UNIVERSITY,  Colum- 

F.  Hammond,  SigO,  Hq.  AFFE,  APO  p^sident Herbert  H.  Schenek, 

343,  S.F.  Secretary  — Capt.  L.  D.  Postal  709  Rio  de  Janriro,  OKLAHOMA  A&M  COLLEGE,  Still- 

Fowler,  SigSec,  Hq.  AFFE,  APO  e/alil.  Secreta^y-Col.  jihn  E.  ««»cr,  Okla. 

343,  S.F.  .  Kelsey,  Joint  Brazil-U.S.  Mil.  Comm.,  PURDUE  UNIVERSITY;  Lafayette, 

FORT  MONMOUTH :  President — Col.  APO  676,  N.  Y,  Ind.  President — Allen  Borken;  Sec- 

Paul  0,  Langguth,  SCEL,  Fort  Mon-  retary — Stanley  S.  Kershaw,  Jr, 

mouth,  N.  J.  Secretary-Felix  Celli,  f „  .  „  STATE  COLLEGE  OF  WASHINGTON, 

SCEL,  Fort  Monmouth,  N.  J.  SACRAMENTO;  President— Brig.  Cen.  p„llman.  Wash. 

GULF  COAST;  President  —  Lt.  Col.  ^‘“rf"®®„*’’  a  TEXAS  TECHNOLOGICAL  COLLEGE, 

Byron  H.  Gilmore,  OMR  62,  Kees-  ^alif.  Secretary— C.  A.  Houw,  Texas. 

o.:,.  ’  ■  ■  mrEm  of  almaha, 

Gs'S?™  Ssoir,  p„.d..._u. 

J.  Ritter,  16526  Vaughan,  Detroit,  1““  ^FB,  111.  Seeretanp-Allan  L.  '“'ey.  Lalif. 

Mich.  Secretary _ J.  W.  Ottinger,  Eisenmayer,  PO  Box  456,  Trenton,  UNIVERSITY  OF  ILLINOIS:  Urbana, 

Michigan  Bell  Tel.  Co.,  1365  Cass 

Ave.,  Detroit,  Mich.  SAN  FRANCISCO:  President  —  Col.  UNIVERSITY  OF  VIRGINIA:  Char- 

HAWAII:  President _ Col.  A.  E.  Mick-  Lloyd  C.  Parsons,  1807  -  16th  Ave.,  lottesville,  Va.  President — Carl  B. 

elsen,  SigO,  USARPAC,  APO  958,  Francisco,  Calif.  Secretary —  Caplinger.  Secretary  —  L.  Myron 

S.F.  Secretary — Robert  E.  Dillon*  William  R.  Patton,  Lenkurt  Elec.  Diamondstein. 

Post  Signal,  USARPAC,  APO  958,  Co.,  965  Chestnut  St.,  San  Carlos,  UTAH  STATE  AGRICULTURAL  COL^ 
S.F.  Calif.  LEGE;.  Logan,  Utah. 

National  Headquarters  Chapters  Secretary:  Julia  B.  Godfrey 
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To  supply  industry's  mounting  demand  for 
modern,  efficient  and  private  communica¬ 
tions  which  do  not  depend  on  vulnerable 
wire  lines,  Philco  is  installing  thousands  of 
miles  of  new  microwave  for  oil  and  gas 
pipelines,  utilities,  railroads  and  other  maj or 
industries.  Constantly  improving  the  per¬ 
formance  and  reliability  of  Philco  micro- 
wave  equipment,  each  newly  designed 


component  and  equipment  is  field  tested 
and  perfected  on  Philco's  experimental 
microwave  system  . . .  the  equivalent  of  a 
70-mile  commercial  installation...  Another 
reason  why  Philco  Microwave  leads  the  field 
in  quality,  performance  and  reliability .  .  . 
Good  reason  ^hy  Philco  is  the  world's  lead¬ 
ing  manufacturer  of  microwave  equipment. 


PHILCO  PLANT 

4700  WISSAHICKON, 
I  PHILADELPHIA 


WYNDMOOR,  PA. 

P  MT.  ROSE.  N.  J. 


PHILCO 

V  \/ 

^  QUALITY  ^ 


PHILCO  CORPO  R  A  T  I  O  N 

GOVERNMENT  &  INDUSTRIAL  DIVISION  •  PHILADELPHIA  44,  PA. 
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PHILCO  PLANT 
22ND  &  LEHIGH,  PHILA. 


Philco  160-foot  microwave  tower  at 
4700  Wissahickon  .  .  .  one  of  four 
similar  Philco  test  sites  in  the  Philo- 
delphia  area. 


PHILCO 

"PROVING 

GROUND” 

FOR 

MICROWAVE 


Augusta  -  Camp  Cordon 

A  gala  dinner-meeting  at  the  Bon  Air 
Hotel  on  December  11th  concluded 
chapter  activities  for  1953  and  ushered 
in  the  new  year  with  the  installation  of 
the  recently  elected  chapter  officers. 

Col.  Fred  Elser,  outgoing  chapter 
president,  reviewed  the  chapter’s 
achievements  during  the  year  and  ex¬ 
pressed  his  personal  thanks  to  his  fel¬ 
low  officers  for  their  support  and  co¬ 
operation  during  his  administration. 
He  also  expressed  appreciation  for  the 
support  of  personnel  at  the  Camp  Gor¬ 
don  Signal  School,  Georgia  Power  Com¬ 
pany,  Western  Union  Telegraph  Com¬ 
pany  and  Southern  Bell  Telephone  and 
Telegraph  and  their  contributions  to 
the  past  year’s  success.  Voicing  his 
confidence  in  the  1954  officers.  Col. 
Elser  then  turned  the  chair  over  to 
W.  O.  McDowell,  Augusta  district  man¬ 
ager  of  Southern  Bell,  the  new  presi¬ 
dent. 

President  McDowell  congratulated 
the  outgoing  officers  on  the  progress 
during  1953,  and  urged  the  chapter 
membership  to  foster  and  maintain  a 
team  spirit  as  an  essential  in  meeting 
1954  goals  and  in  accomplishing  those 
objectives  for  which  the  AFCA  was 
formed.  He  then  presented  the  entire 
slate  of  new  officers  (listed  in  Jan. -Feb. 
Signal).  He  also  expressed  the  chap¬ 
ter’s  regret  at  the  imminent  transfer 
overseas  of  Col.  Elser  and  Lt.  Col.  H. 
C.  Williams,  outgoing  chapter  secre¬ 
tary. 

Brig.  Gen.  T.  J.  Tully,  new  honorary 
•president  of  the  chapter,  also  com¬ 
mended  the  previous  administration  and 
pledged  his  personal  support  to  the 
chapter  in  its  1954  activities. 

The  following  appointments  were 
made  at  the  January  28th  meeting: 

Membership  committee — Col.  Harold  . 
A.  Buck,  chairman.  Col.  Arthur  A.  Mc¬ 
Crary,  G.  M.  Sweeney,  H.  A.  Fleming, 
Col.  George  Lennox.  Col.  Wilbert  A. 
Speir. 


Program  committee:  first  quarter  — 
John  Owen,  chairman,  Lt.  Col.  Bertie 
L.  Avera,  F.  A.  Saxon;  second  quarter 
— Lt.  Col.  Bertie  L.  Avera,  chairman, 
F.  A.  Saxon,  Col.  Clinton  W.  Janes; 
third  quarter — F.  A.  Saxon,  chairman. 
Col.  Clinton  W.  Janes,  Jewett  M.  Har¬ 
ris;  fourth  quarter — Col.  Clinton  W. 
Janes,  chairman,  Jewett  M.  Harris,  Col. 
Wilbert  A.  Speir. 

House  committee  —  Maj.  Melvin  L. 
Maxon,  chairman,  J.  W.  Owen,  Lt.  Col. 
John  H.  Cashion  and  Col.  George  Len¬ 
nox. 

James  M.  Williams  of  Southern  Bell 
was  elected  chapter  secretary  to  suc¬ 
ceed  William  Reiser  who  had  been 
transferred  to  Atlanta. 

Following  a  general  discussion  of  tbe 
various  phases  of  chapter  activity,  each 
committee  was  directed  to  hold  its  own 
meeting  within  the  next  ten  days  to 
consider  the  problems  referred  to  it. 


the  Glenn  L.  Martin  Company. 

The  January  19th  meeting  was  held 
at  the  Air  Arm  Division  of  Westing- 
house  Electric  Corporation  at  Friend¬ 
ship  Airport. 

Chapter  President  George  Ruehl  in¬ 
troduced  B.  M.  Brown,  Manager  of  the 
Air  Arm  Division,  who  gave  a  thumb 
nail  description  of  the  plant  and  facili¬ 
ties.  Other  Westinghouse  officials  were 
then  introduced  as  follows:  F.  W.  God- 
sey,  Jr.,  Manager  of  the  Baltimore 
Divisions;  W.  E.  Benoit,  Manager  of 
the  Electronics  Division;  R.  K.  Mc- 
Devitt,  Manager  of  Manufacturing;  Dr. 
S.  W.  Herwald,  Manager  of  Engineer¬ 
ing;  G.  T.  Ringe,  Manager  of  Applica¬ 
tion  Engineering;  and  K.  H.  Keller, 
Assistant  to  the  Divisions  Manager. 

Guides  were  provided  for  groups  of 
ten  who  inspected  the  manufacturing 
facilities  and  the  hangar  with  its  com¬ 
plement  of  military  jets  and  propeller 
type  aircraft,  also  the  “Flying  Labora¬ 
tory”  and  the  target  plane.  The  tour 
then  proceeded  to  the  Environmental 
Laboratory  where  great  interest  was 
shown  in  the  performance  of  the  Reeves 
Analog  Computer  in  actual  operation, 
in  conjunction  with  an  Automatic  Pilot 
and  a  mockup  of  a  military  plane. 

Boston 

“Electronics  on  the  Home  Front”  was 
the  subject  of  an  address  by  Harold  F. 
Bersche,  Manager,  distributor  sales, 
RCA  Tube  Department,  at  the  Novem¬ 
ber  19th  meeting  of  the  Boston  Chap¬ 
ter. 

Mr.  Bersche  discussed  the  future  of 
the  electronics  industry,  pointing  out 
the  growing  new  fields  of  color  tele¬ 
vision,  industrial  television,  electronic 
perpetual  inventory  machines,  head¬ 
light  beam  control,  transistors,  micro- 
wave  relay,  etc.  He  supplied  many  in¬ 
teresting  and  surprising  statistics,  such 
as  the  fact  that  there  are  1,300,000 
more  electronic  tubes  in  use  in  the 
IJ.  S.  than  the  number  of  light  bulbs. 


Baltimore 

The  “Fiftieth  Anniversary  of  Pow¬ 
ered  Flight”  was  celebrated  by  the  Bal¬ 
timore  Chapter  on  December  10th. 
Most  appropriately,  the  host  for  the 
occasion  was  the  Glenn  L.  Martin  Com¬ 
pany. 

The  two  hundred  members  and 
guests  were  welcomed  by  W.  W5  Ben¬ 
der,  Manager  of  the  Electronics  De¬ 
partment,  following  dinner  in  the  com¬ 
pany  cafeteria.  An  introductory  talk  by 
Edward  G.  Uhl,  Vice  President  of  Engi¬ 
neering,  was  followed  by  a  movie  which 
gave  the  audience  an  excellent  briefing 
on  Glenn  L.  Martin  products  and  elec¬ 
tronic  facilities. 

A  tour  of  the  production  line,  which 
included  the  P5M  Marlins,  the  Air 
Force  B-57  and  the  Matador  guided 
missile,  was  the  highlight  of  the  even¬ 
ing.  Company  guides  conducted  groups 
of  ten  and  answered  questions  within 
the  limits  of  security  regulations. 

Arrangements  for  the  excellent  pro¬ 
gram  were  made  by  A.  W.  Perkins  of 


Baltimore  Chapter  dinner-meeting  at  the  Air  Arm  Division  of  Westinghouse  Electric  Corporation,  Friendship  Airport 
A  guided  tour  of  the  plant  and  facilities  was  the  highlight  of  the  evening. 


view 
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W.  Richardson.  New  members  of  the 
board  of  directors  are:  Chester  B. 
Badgett,  David  E.  Beneze  and  Gilbert 
W.  Slifer. 

Following  the  business  meeting,  the 
members  adjourned  to  the  U.  S.  Naval 
Training  Station  on  Lake  Shore  Drive. 
Decatur,  for  a  guided  tour  and  lecture 
on  station  operation. 


Detroit 


Boston's  January  meeting  was  addressed  by  Brig.  Gen.  George  W.  Goddard,  USAF  (Ret.). 
L  to  R:  B.  K.  Thorogood,  vice-president;  Mac  R.  Bougere,  program  chairman;  Gen.  Goddard; 

Raymond  B.  Meader,  chapter  president. 


and  estimated  that  42,000,000  transis¬ 
tors  would  he  used  in  original  equip¬ 
ment  in  1956. 

The  dinner  meeting  was  held  at  the 
OflFcers  Club  of  the  Naval  Receiving 
Station  in  South  Boston,  with  100  mem¬ 
bers  and^  guests  present. 

Brig.  General  George  W.  Goddard. 
USAF  (ret.),  former  Air  Force  photog¬ 
raphy  exi)ert,  discussed  military  pho¬ 
tography  at  the  chapter’s  January  21st 
meeting.  General  Goddard,  who  was 
for  many  years  Chief  of  the  Photo¬ 
graphic  Laboratory  at  Wright  Field 
and,  prior  to  his  retirement,  was  Direc¬ 
tor  of  Reconnaissance  for  NATO,  is 
now  with  the  Bulova  Research  and  De¬ 
velopment  Laboratories,  Inc. 

In  addition  to  three-dimensional  color 
pictures  taken  from  jet  aircraft  over 
Europe,  Korea,  Japan  and  the  U.  S., 
General  Goddard  showed  strip  maps 
made  over  the  United  States.  He  also 
described  cameras  of  22-24  feet  focal 
length,  continuous  strip  film  packs  and 
high-speed,  light-weight  cameras. 


conducted  by  the  Dayton-W  right  Chap¬ 
ter  at  its  January  26th  meeting  at  the 
Dayton  Biltmore  Hotel. 

The  speakers  were:  John  E.  Keto. 
Technical  Director,  Wright  Air  Devel¬ 
opment  Center,  Air  Research  and  De¬ 
velopment  Command;  T.  H.  McNary. 
Chief,  Electrical  Section,  Technical 
Staff,  Boeing  Airplane  Co.,  Wichita. 
Kansas;  and  H.  R.  Oldfield.  Jr.,  Man¬ 
ager,  Plans  and  Product  Applications 
Laboratories.  Electronics  Division,  Gen¬ 
eral  Electric  Co.,  Syracuse,  N.  Y. 

Decatur 

New  chapter  officers  for  1954  were 
elected  at  the  December  17th  meeting 
as  follows:  president  —  Col.  Frank  J. 
Schaal;  •  1st  vice-president — Henry  E. 
Malone;  2nd  vice-president  —  Herbert 
L.  Senger;  secretary-treasurer — David 


Argus  Camera,  Inc.,  one  of  the 
world’s  largest  manufacturers  of  35mm 
cameras  and  the  first  company  to  put 
out  an  all-American  made  candid  cam¬ 
era  for  popular  use,  was  host  to  the 
Greater  Detroit  Chapter  on  December 
17th. 

During  a  conducted  tour  of  the  Ann 
Arbor  plant,  the  chapter  members  and 
guests  watched  the  assembly  of  a  cam¬ 
era  which  takes  hundreds  of  parts,  some 
so  small  that  they  have  to  l)e  handled 
with  tweezers.  They  were  particularly 
impressed  with  the  skill  and  precision 
lequired  in  this  operation. 

They  also  visited  the  optical  labora¬ 
tory,  completely  humidity  controlled 
and  one  of  the  most  modern  types  of  its 
kind  in  the  world,  where  they  observed 
the  processing  of  a  rough  piece  of  glass 
through  grinding,  polishing,  centering 
and  coating  by  the  use  of  magnesium 
fluoride  which  speeds  the  light  through 
the  glass  and  prevents  glare.  After  the 
lens  is  processed,  cleaned,  and  tested 
it  is  assembled  into  commercial  cam¬ 
eras  and  projectors  and  into  govern¬ 
ment  products. 

Arrangements  for  the  interesting 
evening  were  made  by  James  Brinker- 
hoff.  Factory  Manager  of  Argus  Cam¬ 
era. 


"Radar  Probes  the  Weather"  was  the  subject  of  Fort  Monmouth's  December  meeting. .  Shown 
below  (I  to  r):  Col.  Loren  E.  Gaither,  membership  chairman;  Prof.  Alan  C.  Bemis  of  M.I.T., 
guest  speaker;  and  Col.  Paul  Langguth,  new  chapter  president. 


Chicago 

“The  Military  and  Communication 
Applications  of  Transistors”  were  dis¬ 
cussed  by  Wilson  T.  Rea,  Director  of 
Military  Communication  Development 
at  Bell  Telephone  Laboratories,  New 
York,  at  the  January  28th  meeting  of 
the  chapter. 

Mr.  Rea,  who  has  been  engaged  in 
development  and  research  problems 
since  1926,  was  introduced  by  0.  G. 
Smith,  Chief  Engineer  of  the  Illinois 
Bell  Telephone  Company,  the  host  or¬ 
ganization  for  the  meeting. 

With  the  increasing  use  of  the  tran¬ 
sistor  in  communication  and  electronic 
equipments,  Mr.  Rea’s  talk,  which  was 
illustrated  by  slides  and  demonstration 
equipment,  was  of  great  interest  to  the 
audience. 

The  meeting  was  held  at  the  Swedish 
Club  of  Chicago  and  was  preceded  by 
a  social  hour  and  dinner. 


Dayton-Wright 

The  “Impact  of  Electronics  on  Avia¬ 
tion”  was  the  subject  of  a  discussion 
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Newly  elected  officers  of  the  Far  East  Chapter  (I  to  r):  Capt.  LeVer  D.  Fowler,  secretary;  Preston  Shivers,  2nd  vice-president;  Capt.  Francois 
C.  B.  Jordan,  1st  vice-president;  Brig.  Sen.  Elton  F.  Hammond,  presiJent;  Col.  Sus  B.  Hoffman,  3rd  vice-president;  and  Capt.  Lawrence  E. 

Echelmeyer,  treasurer. 


The  chapter’s  January  21st  meeting 
was  held  at  the  Naval  Air  Station, 
Grosse  He,  with  Capt.  M.  T.  Martin, 
Commanding  Officer,  and  Lt.  E.  Norris, 
Communications  Officer,  as  hosts. 

The  AFCA  group  was  given  an  intro¬ 
duction  to  reserve  training,  saw  a  film, 
“Fighter  Direction  Principles  of  Inter¬ 
ception,”  and  toured  the  CIC  training 
facilities  and  the  aviation  technicians’ 
training  facilities.  In  addition,  various 
pieces  of  electronic  equipment  were  ex¬ 
plained  and  demonstrated. 

Chapter  President  Leo  J.  Ritter  was 
recently  transferred  to  Cleveland.  Vice- 
President  L.  E.  Zumsteg,  superintendent 
of  Western  Union  Telegraph  Co.,  is 
acting  as  president  until  the  chapter 
elections  in  the  spring. 


The  meeting  was  held  in  the  Union 
Club  of  Tokyo  and  was  presided  over 
by  Col.  Wesley  E.  Calkins,  USAF,  who 
had  been  acting  as  president  of  the 
chapter  until  its  reorganization. 


was  “Radar  Probes  the  Weather.” 

Professor  Bemis  stated  that  much  re¬ 
search  and  development  remains  to  be 
accomplished,  but  declared  that  radar 
can  presently  locate  and  track  isolated 
storms,  such  as  thunderstorms  and  tor¬ 
nadoes,  with  great  precision  and  de¬ 
pendability;  measure  rainfall  over  a 
large  area  more  accurately  than  scat¬ 
tered  rain  gauges;  and  contribute  al¬ 
most  as  the  airplane  to  studies  in  cloud 
and  precipitation  physics. 

He  pointed  out  that  radar  can  “see” 
as  high  in  the  atmosphere  as  snow  crys¬ 
tals  are  found,  but  that  the  earth’s 
curvature  and  the  power  requirements 
for  radar  equipment  usually  limit  the 
horizontal  range  to  one  or  two  hundred 
miles. 

“It  is  unreasonable  then,  to  expect  it 
to  improve  the  general  accuracy  of  24- 
hour  forecasting,”  said  Professor  Bemis, 
“but,  given  a  forecast  for  the  develop¬ 
ment  of  a  particular  storm  situation, 
radar  should  aid  the  forecaster  enor¬ 
mously  in  his  estimate  of  the  exact 
amount,  type  and  location  of  precipita¬ 
tion,  and  improve  the  detail  of  his  air¬ 
ways  forecast.” 

The  dinner-meeting  was  held  at 
Gibbs  Hall,  with  270  members  and 
•guests  in  attendance. 

At  its  January  21st  meeting,  the 
chapter  heard  the  director  of  the  Har¬ 
vard  University  Observatory,  Dr.  Don¬ 
ald  Menzel,  debunk  the  flying  saucer  in 
general  and  attribute  the  missiles  to 
natural  phenomena  of  one  sort  or  an¬ 
other,  such  as  temperature  inversions, 
optical  illusions,  sun  dogs  and  sub  suns. 
He  spoke  before  a  record  crowd  of 
some  400  persons. 

“Flying  saucers  are  real'  and  people 
are  seeing  them,”  Dr.  Menzel  told  the 
chapter,  “but  they  are  not  what  people 
thought  they  saw.”  He  said  that  he  had 
seen  them  —  that  he  had  even  made 
them  in  his  laboratory  —  but  that  they 
are  forms  of  natural  phenomena. 
“Merely  because  we  cannot  prove  such 
phenomenon  .  .  .  .”  he  said,  “is  no  reason 
for  saying  that  it  comes  from  outer 
space.’’ 

He  forcefully  debunked  the  theory 
that  flying  saucers  come  from  other 


Fort  Monmouth 

Col.  Paul  O.  Langguth,  deputy  com¬ 
mander  of  the  Signal  Corps  Engineer¬ 
ing  Laboratories,  was  elected  president 
of  the  Fort  Monmouth  Chapter  at  its 
December  10th  meeting. 

The  other  new  officers  are:  first  vice- 
president  —  Rear  Adm.  Andrew  G. 
Shepard,  USN  (ret.) ;  second  vice-presi¬ 
dent  —  Col.  Sidney  S.  Davis,  chief.  Sig¬ 
nal  Corps  Publications  Agency;  secre¬ 
tary —  Felix  Celli,  SCEL.  Miss  Eslher 
M.  Ferneau  was  reelected  treasurer. 
New  members  of  the  board  of  directors 
are:  Col.  Cary  J.  King,  William  Chris- 
The  new  officers  of  the  Far  East  topher,  Lt.  Col.  Reuberi*  Abramowitz, 

Chapter,  elected  at  the  reorganization  Lt.  Col.  Ollie  J.  Allen  and  John  J.  Slat¬ 
meeting  in  December,  are  as  follows:  tery.  Col.  Joseph  Heinrich,  retiring 

president  —  Brig.  Gen.  Elton  F.  Ham-  chapter  president,  becomes  a  board 

mond.  Signal  Officer,  HQ,  AFFE;  first  member.  Directors  continuing  in  office 

vice-president  —  Capt.  Francois  C.  B.  are:  Col.  Loren  E.  Gaither,  Col.  John 

Jordan,  N-5,  COMNAVFE;  second  vice-  W.  Atwood,  Edward  F.  Kolar,  Dr.  Ed- 

president  —  Preston  Shivers,  Philco  ward  G.  Witting,  Arthur  L.  Adamson, 

manager.  Pacific  operations;  third  vice-  and  Norman  J.  Schwartz, 

president  —  Col.  Gus  B.  Hoffman,  Di-  Guest  speaker  for  the  evening  was 

rector  of  Communications,  HQ,  FEAF ;  Professor  Alan  C.  Bemis,  faculty  mem¬ 
secretary — Capt.  Lester  D.  Fowler,  Sig-  her  of  the  Massachusetts  Institute  of 

nal  Section  HQ,  AFFE;  treasurer —  Technology  and  supervisor  of  the 

Capt.  Lawrence  E.  Echelmeyer,  1808th  Weather  Radar  Research  project  spon- 

AACS  Wing.  sored  by  the  Signal  Corps.  His  topic 

p 

Shown  at  the  January  meeting  of  the  Fort  Monmouth  Chapter  (I  to  r):  Col.  Loren  E.  Gaiiher; 
Chapter  President  Paul  Langguth;  Dr.  Donald  Menzel,  director  of  Harvard  University  Observa¬ 
tory,  who  debunked  the  flying  saucer;  Maj.  Gen.  J.  O.  Mauborgne;  and  Lloyd  F.  Christianson, 

president  of  Electronic  Associates. 
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planets.  In  doing  so  he  pointed  out 
how  quickly  and  easily  saucer  stories 
have  grown  and  that  the  observance  of 
flying  saucer  phenomena  is  not  some¬ 
thing  new  but  rather  dates  far  back  in 
history. 

Dr.  Menzel  attributes  the  saucers  to 
some  100  types  of  natural  phenomena. 
He  illustrated  many  of  them  in  his 
talk  and  by  showing  slides.  Among  the 
slides  was  a  milkweed  pod  which  Dr. 
Menzel  pointed  out  would  shine  bril¬ 
liantly  in  the  sun  thus  giving  the  ap¬ 
pearance  of  a  saucer.  Feathers  from  a 
bird  and  pieces  of  paper,  both  glisten¬ 
ing  in  the  sun,  would  give  similar  ef¬ 
fects,  he  said. 

Temperature  inversions,  it  was 
brought  out,  are  also  the  cause  of  many 
saucer  illusions.  He  described  a  tem¬ 
perature  inversion  as  being  a  layer  of 
hot  air  above  the  ground  with  a  cool 
layer  underneath.  This  effect  would 
create  mirages.  Such  inversions  were 
also  described  as  causing  radar  beams 
to  project  many  miles  further  than  nor¬ 
mal,  thus  causing  the  instrument  to 
record  objects  not  usually  within  its 
range  and  giving  rise  to  the  theory  that 
flying  saucers  were  material  objects 
since  they  were  recorded  on  radar 
screens. 

Dr.  Menzel  compared  flying  saucer 
phenomena  with  that  of  a  rainbow.  He 
said  that  like  a  rainbow,  such  a  phe¬ 
nomena  would  move  with  the  individ¬ 
ual.  “Don’t  try  to  chase  it  (the  saucer) 


Commander  C.  (7.  Mayer,  UbNR  (at  left)  receives  the  charter  of  the  newly  organized  London 
Chapter  from  AFCA  Executive  Vice  President  George  Dixon.  Looking  on  are  Vice  Adm. 
Walter  S.  Anderson,  New  York  Chapter  President,  and  Col.  T.  L.  Bartlett,  AFCA  national 

director. 


industrial  relations — Arthur  L.  Adam< 
son;  financial  —  Lt.  Col.  Morton  A, 
Rubin. 


—  turn  around  and  let  it  chase  you,” 
was  his  closing  suggestion. 

Col.  Norman  L.  Tittle  was  introduced 
as  the  new  membership  committee 
chairman.  Other  1954  committee  chair¬ 
men  are:  meetings — Lt.  Col.  John  V. 
Fill;  publicity  —  Peter  Hoffman;  re¬ 
serve  affairs — Maj.  Melvin  Werksman; 


Kansas  City 

Mr.  Millard  K.  Neptune,  president  of 
the  Platte  Pipe  Line  Company,  was 
guest  speaker  at  the  chapter’s  January 


for  a  longer  service  record! 

The  only  flashlight  battery  completely 
sealed  in  steel  —  top,  bottom  and  sides  I 


Light  when  you  need  it  from  power  that 
lasts,  from  power  completely  sealed  in 
steel !  These  batteries  stay  fresh  regardless 
of  climate  or  age.  LEAK  PROOF  Brand  is 
guaranteed  against  corroding  your  flash¬ 
lights.  The  top  performer  in  the  battery 
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CHAPTER  NEWS 


Get  the  message 


Our  national  clclcnse  no  longer  clcj)cncls  on  a  single  horse¬ 
man  riding  through  the  night  to  spread  the  alarm  .  .  .  But 
the  Paul  Revere  spirit  remains  the  same.  The  network  of 
eonmumirations  that  helps  j)rotect  our  country  is  vast,  but 
its  operation  is  dependent  on  each  individual  component 
and  the  company  that  stands  behind  it. 

Since  1922  Radio  Receptor  Company  engineers  have 
pioneered  in  radar,  navigation  and  communications  equip¬ 
ment— Always  searching  lor  new  and  better  ways  electron¬ 
ically  to  serve  the  nation’s  interests.  One  of  the  products  we 
arc  delivering  .now  is  the  Germanium  Transistor,  available 
at  last  for  practical  use.  Tiny  and  with  great  j)otential,  it 
represents  one  more  step  in  the  advance  of  communications. 

We  at  Radio  Rcccj^tor  Company  are  proiid  of  our  work 
with  the  Ariiicd  Forces  in  the  manufacture  of  communica¬ 
tions  equipment.  Our  goal  is  ever  increasing  efficiency  and 
reliability. 


26th  meeting,  and  gave  an  informative 
talk  on  pipelines  and  the  phases  of 
communications  that  are  essential  for 
efficient  operation. 

The  dinner-meeting  was  held  at  The 
Wishbone  Restaurant,  with  a  social 
hour  preceding. 

At  a  meeting  of  the  officers  and  di¬ 
rectors  on  December  22nd,  Rufus  R. 
Williams  of  the  American  Telephone  & 
Telegraph  Company  was  elected  secre¬ 
tary-treasurer  to  succeed  Jerome  Greene 
who  was  being  transferred  to  New 
York.  A  vote  of  thanks  was  given  Mr. 
Greene  for  his  service  to  the  chapter. 


London 


Following  the  successful  activation  of 
the  Paris  Chapter,  it  was  felt  that  there 
was  need  for  a  similar  chapter  of  the 
AFCA  in  London,  and  last  year  Com¬ 
mander  C.  G.  Mayer,  USNR,  RCA  Eu¬ 
ropean  Technical  Representative,  was 
asked  to  undertaken  its  organization. 

The  London  Chapter  charter  was  of¬ 
ficially  presented  to  Commander  Mayer 
by  AFCA  Executive  Vice  President 
George  Dixon  at  a  ceremony  held  in 
New  York  on  February  4th.  Admiral 
W.  S.  Anderson,  president  of  the  New 
York  Chapter,  and  Colonel  T.  L.  Bart¬ 
lett,  national  AFCA  director,  were  pres¬ 
ent.  Colonel  W.  W.  Watts,  national  ex¬ 
ecutive  committee  member  and  former 
national  president  of  the  association, 
has  also  taken  an  active  interest  in  this 
project. 

Commander  Mayer,  who  is  acting  as 
temporary  president,  reported  that  the 
chapter  already  has  twenty-eight  mem¬ 
bers,  all  American  citizens,  made  up 
of  Army,  Navy  and  Air  Force  person¬ 
nel  and  representatives  of  American  in¬ 
dustry  located  in  Britain.  Election  of 
officers  will  take  place  shortly  after  his 
return  to  London  the  latter  part  of  Feb¬ 
ruary. 

Elaborating  bn  future,  plans.  Com¬ 
mander  Mayer  said  the  chap'er  expects 
to  organize  regular  monthly  dinner- 
meetings  in  London,  with  discussions 
on  technical  subjects  of  interest  to 
members.  A  first  order  of  business  will 
be  a  membership  drive  and  he  urged 
all  members  to  contact  their  friends  in 
the  London  area  and  enlist  their  sup¬ 
port  of  this  newest  AFCA  unit.  It  is 
also  expected  that  British  friends,  both 
service  and  civilian,  will  join  the  chap¬ 
ter  as  Associate  Members  and  so  help 
to  further  cement  the  bonds  of  friend¬ 
ship  existing  between  the  two  countries. 

The  London  Chapter  extends  a  hearty 
welcome  to  any  AFCA  member  visiting 
England  to  participate  in  its  activities 
and  attend  its  dinner-meetings.  For  in¬ 
formation,  contact  Cdr.  C.  G.  Mayer,  55 
Pall  Mall,  London  S.W.l;  telephone 
Trafalgar  4532. 
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Make  your  plans  NOW 
for  the  8th  Annual 
AFCA  Convention 


COMMUNICATIONS  •  RADAR  •  NlkVICATlON 
THERMATRON  DIELECTRIC  EQUIPMENT 
GERMANIUM  DIODES  AND  TRANSISTORS 
SELETRON  SELENIUM  RECTIFIERS 

1 


*RETIRED  OFFICERS- 


^y  W  o  matter  how  intelligent  or  industrious 
a  man  is^  there  is  positive  limitation  on  the 
amount  of  money  he  can  earn  in  the  service 
of  his  country.  To  those  men  who^  through 
their  own  choice^  renounce  the  chance  of 
securing  great  material  wealth  and  who  com 
secrate  themselves  to  the  service  of  their  coum 
try,  we  owe  the  assurance  of  a  decent  and 
comfortable  standard  of  living  not  only 
through  their  period  of  active  service  but  in 
the  years  of  their  earned  retirement, 


Secretary  of  the  Navy 

ROBERT  B.  ANDERSON 


Here  is  a  practical  means  of  assuring  a  further  productive 
life  for  retired  service  personnel :  Assist  in  the  transfer  of  their  skills 
to  private  industry. 


From  every  standpoint,  this  program  makes  sense :  greater 
income  and  self-respect  for  the  individual  .  .  .  added  brainpower 
for  industry. 


So  many  companies  have  come  to  appreciate  the  technical 
background  and  executive  ability  of  retired  officers.  The  trend 
deserves  encouragement  by  every  industrial  organization  ,  .  .  that 
this  potential  may  be  fully  utilized. 


To  retired  officers  and  pros¬ 
pective  employers:  The  Retired 
Officers  Association  maintains  an 
EMPLOYMENT  CLEARING  HOUSE 
for  your  mutual  benefit.  Write  to 
The  Refired  Officer,  1616  Eye  St., 
N.  W.,  Washington  6,  D.  C. 


PRESIDENT 


The  Gray  Manufacturing  Company,  Hartford  1,  Connecticut 

Makers  of  Audograbh  and  PhonAudograph  Electronic  Soundwriters 


AND  GRAY  RESEARCH  AND  DEVELOPMENT  CO..  INC.,  Specialists  in  Video,  Audio,  Sub-Audio  Electronic  Mechanisms 
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Pittsburgh  Chapter  officials  shown  at  the  annual  Christmas  party.  Front  row  (I  to  r):  A.  N. 
Galone,  director;  W.  H.  Yates,  treasurer;  W.  W.  Ege,  vice-president;  S.  E.  Phillips,  president; 
E.  J.  Staubitz,  director;  Back  row  (I  to  r):  Maj.  E.  G.  Williamson,  vice-president;  H.  W. 
Shephard,  secretary;  H.  W.  Mitchell,  vice-president;  and  F.  E.  Moran,  director. 


New  York 

Raymond  S.  Perry,  president  of  Fed¬ 
eral  Telephone  and  Radio  Company,  a 
division  of  International  Telephone  and 
Telegraph  Corporation,  was  the  fea¬ 
tured  speaker  at  New  York’s  January 
27th  meeting.  His  subject  was  the 
“Operation  of  Leader-Follower  Govern¬ 
ment  Contracts  in  Procuring  Electron¬ 
ics  Ecpiipment  During  Emergencies.” 

Mr.  Perry  told  how  a  separate  or¬ 
ganization  within  his  company,  known 
as  Department  70,  was  organized  with 
the  prime  ohjeoJive  of  carrying  out  the 
leader  contract  functions  with  the 
twelve  associated  radio  and  electronics 
manufacturers.  He  described  in  detail 
the  “Leader-Follower”  or  “Multiplier 
Plan”  proposed  by  the  Signal  Corps  as 
a  system  of  uniting  and  coordinating 
the  purchasing  power,  labor,  engineer¬ 
ing  skill,  manufacturing  facilities  and 
transportation  of  a  large  number  of 
producers  •  in  a  common  cause.  The 
plan  was  successfully  put  into  opera¬ 
tion  by  Federal  as  the  leader  of  twelve 
separate,  independent  and  widely  dis¬ 
persed  electronics  manufacturers  work¬ 
ing  as  a  team  on  the  production  of  Sig¬ 
nal  Corps  radio  set  AN/GRC  3-8,  a 
complete  and  highly  intricate  system  of 
radio  communication  between  tanks,  in¬ 
fantry  and  artillery. 

The  talk  was  illustrated  with  a  show¬ 
ing  of  “Operation  Multiplier,”  a  16mm 
sound  color  film  which  told  the  story 
of  the  successful  operation  of  the  AN/ 
GRC  3-8  contract  in  an  amazingly  short 
time  by  industry  standards.  The  activi¬ 
ties  of  all  of  the  twelve  manufacturers, 
including  Federal,  were  so  effectively 
coordinated  and  the  procedure  so 
meticulously  carried  out  that  the  by¬ 
product  of  this  exactness  was  a  high 
standard  of  interchangeability — in 
every  piece  of  assembly  down  to  the 
tiniest  screw  regardless  of  where  it  was 
made  or  which  of  the  twelve  follower 
contractors  made  it. 

During  the  business  meeting,  the 
members  unanimously'  approved  tbe 
adoption  of  the  revised  chapter  consti¬ 
tution,  copies  of  which  were  sent  to  all 
members  in  December.  Col.  T.  L.  Bart¬ 


lett  was  chairman  of  the  constitution 
revision  committee. 

Chairmen  of  the  chapter’s  standing 
committees  for  1954  are:  armed  forces 
—  Col.  F.  E.  Kidwell;  financial  —  Lt. 
Col.  W.  L.'  Hallahan;  industrial  rela¬ 
tions —  W.  W.  MacDonald;  liaison  — 
George  W.  Bailey;  meetings  —  Lt.  Col. 
J.  A.  Hartman,  Jr.;  membership — Col. 
B.  H.  Oliver,  Jr.;  reserve  affairs — Col. 
Orville  Laird. 

President  Walter  S.  Anderson  an¬ 
nounced  that  the  following  members 
had  been  elected  by  the  board  of  direc¬ 
tors  and  the  executive  committee  to 
represent  the  chapter  on  the  \  National 
Council  at  the  annual  AFCA  conven¬ 
tion  in  Washington  in  May:  G.  W. 
Bailey,  W.  L.  Hallahan,  R.  F.  Jewett, 
Col.  F.  E.  Kidwell,  D.  F.  McClure,  T.  H. 
Mitchell,  S.  F.  Patten,  T.  N.  Pope,  E.  R. 
Shute,  E.  W'.  Stone  and  D.  Talley.  Al¬ 
ternates:  Cdr.  E.  S.  Burns,  L.  R.  Engler, 
W.  W.  McDonald  and  M.  G.  Nattress, 
Jr.  With  a  membership  of  about  1050, 


the  chapter  is  entitled  to  eleven  dele¬ 
gates  on  the  National  Council.* 

Philadelphia 

“The  ‘Surface-Barrier’  Transistor  for 
Military  and  Civilian  Uses”  was  the 
subject  of  an  address  by  William  For¬ 
ester,  Executive  Engineer,  Philco  Cor¬ 
poration,  at  the  January  28th  chapter 
meeting. 

The  meeting  was  held  at  the  Philo- 
*graphic  Auditorium,  preceded  by  a 
social  hour  and  dinner. 

Pittsburgh 

The  chapter’s  attendance  record 
reached  a  new  high  on  December  12th 
when  275  members  and  guests  attended 
its  annual  Christmas  dinner-party  at 
the  Cedars  of  Lebanon  Hall. 

The  evening  started  with  a  social 
.hour,  with  the  chapter  providing  beer 
and  set-ups,  and  there  was  excellent 
music  for  dancing.  Dinner  was  followed 


View  from  the  dance  floor  of  the  Pittsburgh  Christmas  party  leaves  no  doubt  that  the  affair  was  a  tremendous  success. 
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by  the  drawing  of  a  grand  prize,  and 
door  prizes  were  distributed. 

Arrangements  for  the  meeting,  in¬ 
cluding  the  festive  decoration  of  the 
hall,  were  made  by  a  committee  headed 
by  Ed  Staubitz.  Favors  were  donated 
by  the  United  States  Steel  Corporation, 
and  the  door  prizes  were  procured 
through  the  cooperation  of  Hamburg 
Bros.  A  profitable  drawing  was  con¬ 
ducted  by  the  chapter,  with  a  2V'  RCA 
television  console,  as  the  grand  prize. 

The  evening  ended  with  some  fancy 
vocalizing  led  by  Chapter  President 
Sam  Phillips.  The  many  favorable 
comments  were  ample  evidence  that  the 
chapter  had  staged  another  very  suc¬ 
cessful  affair. 

Sacramento 

Two  films,  “The  Rocket”  and  “His¬ 
tory  of  Guided  Missiles,”  comprised  the 
program  of  the  chapter  meeting  on  De¬ 
cember  16th  at  the  Sacramento  Signal 
Depot  Officers  Club. 

“The  Rocket”  illustrated  the  basic 
principles  and  composition  of  the  mod¬ 
ern  rocket  and  various  methods  em¬ 
ployed  in  launching  and  fueling  rockets. 
“History  of  Guided  Missiles”  was  a 
documentary  film  showing  the  guided 
missile  attack  on  England  in  World 
War  H.  It  included  excerpts  from  cap¬ 
tured  German  films  showing  the  labora¬ 
tories.  experiments  and  actual  launch¬ 
ing  of  rockets  destined  for  England. 

Program  arrangements  were  made 
by  C.  A.  Bairos  and  Robert  McMorrow. 

San  Francisco 

The  chapter’s  annual  meeting  was 
held  on  Januafy“21st  at  the  New  Tivoli 
Restaurant  in  San  Francisco.  Follow¬ 
ing  dinner.  President  Lloyd  Parsons 
called  the  business  session  to  order  for 
the  annual  reports  from  officers  and 
committees,  and  for  the  election  of 
officers. 


Colonel  Parsons,  under  whose  leader¬ 
ship  the  chapter  has  maintained  a 
steady  growth  in  size  and  influence,  was 
reelected  president  for  a  third  term. 
Other  officers  reelected  were:  1st  vice- 
president  —  C.  L.  Wickstrom,  Pacific 
Telephone  &  Telegraph  Co.;  treasurer 
—  R.  H.  Cobb,  Western  Union  Tele¬ 
graph  Co.;  secretary  —  W.  R.  Patton, 
Lenkurt  Electric  Co.  Cdr.  S.  N.  Barton, 
Mackay  Radio  &  Telegraph  Co.,  was 
chosen  2nd  vice-president;  and  Lt.  Col. 

F.  L.  Tieadway,  MSTS,  was  elected  to 
the  newly  created  office  of  chapter  his¬ 
torian. 

Elected  to  the  board  of  directors  for 
a  two-year  term:  Capt.  M.  E.  McCoy, 
district  communications  officer,  12th 
Naval  District;  J.  F.  Parachini,  Radio 
Marine  Corp.  of  America;  Lt.  Col.  W. 

G.  Damerow,  Pacific  Gas  and  Electric 
Co.;  Ralph  A.  Krause.  Stanford  Re¬ 
search  Institute;  Maj.  T.  D.  Razovich. 
Station  KFRC;  for  a  one-year  term: 
Col.  H.  L.  Schnoor,  Pacific  Telephone 
&  Telegraph  Co. 

Members  of  the  board  who  have  one 
more  year  to  serve:  Capt.  D.  E.  McKay, 
USCG;  Col.  A.  B.  Cooper,  Sixth  Army 
signal  officer;  W.  G.  Phillips,  Globe 
Wireless;  Maj.  G.  A.  Stevens,  Eastman 
Kodak  Co.;  and  H.  E.  Austin,  RCAC. 

At  the  conclusion  of  the  business 
meeting,  Mr.  J.  W.  Luke  of  Interna¬ 
tional  Business  Machines  Corp.  gave  a 
brief  talk  on  the  use  and  development 
of  electronic  computers,  and  then 
showed  an  IBM  film  entitled  “Piercing 
the  Unknown."  The  film,  which  was  in 
color,  illustrated  major  scientific  ad¬ 
vances  made  possible  by  data  processing 
machines. 

An  additional  feature  on  the  program 
was  a  Navy  film,  “Project  Tinkertoy,” 
which  described  the  development  of 
equipment  for  the  automatic  assembly 
of  electronic  apparatus. 

The  various  guests  present  were  in¬ 
troduced  by  Col.  P.  A.  Wakeman. 
chairman  of  the  hospitality  committee. 


Among  them  were  Mr.  Hicri  Goceoglu 
of  the  Turkish  PTT  and  Mr.  Van  der, 
Shkrouf  of  Bourla  Brothers,  Istanbul. 

Scott-St.  Louis 

Col.  Corner  Lewis,  ATRC,  Scott  AFB, 
was  elected  president  of  the  chapter  at 
its  January  15th  meeting.  Other  new 
officers  are:  vice-presidents  —  B.  Roger 
Robards,  Southwestern  Bell  Telephone 
Co.,  and  Col.  C.  E.  Beasley,  Scott  AFB; 
treasurer  —  Lester  L.  Bennett,  Scott 
AFB. 

Outgoing  Chapter  President  Allan 
Eisenmayer,  who  has  served  the  chap¬ 
ter  with  distinction  since  its  organiza¬ 
tion,  first  as  secretary  and  then  as 
president,  again  takes  over  the  job  of 
chapter  secretary,  thus  providing  the 
new  officers  with  a  valuable  continuity 
of  leadership  and  experience. 

Directors  elected  for  a  two-year  term : 
Earl  F.  Hagen,  AT&T  Long  Lines;  Col. 
Carlisle  1.  Ferris,  Scott  AFB;  Harry  E. 
Vermillion,  Western  Union;  Rear  Adm. 
Robert  E.  Melling,  USN  (ret.)  ;  Robert 
M.  Hanson,  CDA,  St.  Louis.  Serving  on 
the  board  for  another  year:  Michael  A. 
Ebinger,  Ebinger  Radio  &  Supply; 
Richard  D.  Conrad,  Busch’s  Grove;  J. 
Douglas  Wagner,  Alton  &  Southern 
Railroad;  George  M.  Depew,*  Scott 
AFB;  Clifford  G.  Wassail,  Southwest¬ 
ern  Bell  Telephone  Co. 

Colonel  William  M.  Talbot,  Director, 
Warnings  and  Communications,  Fed¬ 
eral  Civil  Defense  Administration,  was 
scheduled  as  the  principal  speaker,  but 
was  delayed  by  a  snowstorm  enroute 
and  reached  St.  Louis  too  late  for  the 
meeting.  However,  among  those  pres¬ 
ent  at  the  meeting  were  a  number  of 
officials  from  the  Denver  regional  and 
Missouri  state  Civil  Defense  Adminis¬ 
tration  offices  who  were  in  St.  Louis  for 
a  city-wide  CDA  exercise  the  following 
day.  With  Clifford  Wassail  drafted  as 
m4)derator  and  the  CDA  officials  as 
panel  members,  the  chapter  conducted 
an  impromptu  forum  on  Civil  Defense 


1^4  officers  and  directors  of  the  San  Francisco  Chapter.  Front  row  (I  to  r):  R.  H.  Cobb,  treasurer;  C.  W.  Wickstrom,  1st  vice  president; 
Col.  Lloyd  C.  Parsons,  president;  LCdr.  S.  N.  Barton,  2nd  vice  president;  W.  R.  Patton,  secretary;  kt.  Col.  F.  L.  Treadway,  historian. 'Directors  * 
(I  to  r)  in  the  back  row;  J.  F.  Parachini,  Maj.  T.  D.  Razovich,  Col.  A.  B.  Cooper,  Lt.  Col.  W.  G.  Damerow,  Capt.  D.  E.  McKay,  Col.  H.  L. 

Schnoor  and  Capt.  M.  L  McCoy. 
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which  created  considerable  interest  and 
enthusiasm. 

Seattle 

The  history  of  the  Alaska  Communi¬ 
cation  System,  its  present  scope  of  op¬ 
erations  and  expansion  of  facilities  now 
under  way  or  projected  for  the  next 
two  years,  were  discussed  by  Colonel 
Marcellus  R.  Kunitz,  commanding  offi¬ 
cer  of  the  ACS,  at  the  chapter’s  Decem¬ 
ber  17th  meeting. 

Colonel  Kunitz  reviewed  the  geogra¬ 
phy  of  Alaska  to  illustrate  the  immense 
distances  involved  and  the  attendant 
problems  in  providing  communications 
and  in  supplying  ACS  installations  at 
the  many  remote  locations  spread  over 
the  territory.  He  described  the  types 
of  facilities  used  to  provide  long  dis¬ 
tance  telephone  and  telegraph-  service 
between  Alaskan  points  and  between 
Alaska  and  tbe  States.  These  facilities 
include  an  extensive  network  of  radio, 
open  wire  lines  and  submarine  cables. 
Service  is  provided  .  for  the  armed 
forces,  other  government  agencies  and 
civilians. 

The  speaker  pointed  out  that  consid¬ 
erable  expansion  in  the  wire  facilities 
•of  ACS  has  taken  place  in  the  past  two 
years  with  additional  facilities  being 
added  currently,  and  that  there  will  be 
further  expansion  during  the  next  two 
years.  These  new  facilities  provide  tele¬ 
phone  and  telegraph  circuits  princi¬ 
pally  over  standard  commercial  type 
carrier  systems. 

A  series  of  slides  were  used  to  illus¬ 
trate  Col.  Kunitz’  talk. 

The  chapter  was  saddened  to  hear  an 
announcement  that  Frank  D.  Keyser, 
former  chapter  presideht,  had  recently 
passed  away  following  a  long  illness. 
All  stood  for  a  minute  of  silent  tribute 
to  his  memory. 

The  dinner-meeting  was  held  at  the 
Officers’  Club,  13th  Naval  District 
Headquarters,  with  Capt.  Lester  M, 
Hill,  District  Communications  Officer, 
as  host.  There  were  52  members  and 
guests  present. 

The  chapter’s  annual  elections  were 
held  on  January  13th,  with  the  follow¬ 
ing  slate  voted  into  office:  president — 
Warren  J.  Taylor,  Puget  Sound  Power 
&  Light  Co.;  1st  vice-president  —  Lt. 
Col.  Elmer  R.  Higgins,  ACS;  2nd  vice- 
president — Gerald  L.  Archibald,  Naval 
Receiving  Station;  secretary  —  Merrill 
R.  Stiles,  ACS,  who  will  be  serving  his 
fourth  term  in  this  capacity;  treasurer 
—  Lee  David,  National  Film  Produc¬ 
tions.  Trustees:  Alfonzo  A.  Baird, 
Western  Union,  retiring  chapter  presi¬ 
dent;  Col.  M.  R.  Kunitz.  ACS;  Lt. 
Herman  F.  Helgesen.  USCG;  Theodore 
W.  Copeland,  ACS. 

President  Baird  expressed  his  appre¬ 
ciation  to  the  chapter  for  the  privilege 
of  serving  as  its  president  during  the 
past  year,  and  for  the  cooperation  he 
had  received.  He  then  introduced  the 
new  officers  and  trustees  and  turned  the 
meeting  over  to  the  new  president. 
Warren  Taylor,  who  -briefly  outlined 
plans  for  the  year,  stressing  particular¬ 
ly  the  need  for  a  larger  membership. 
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Scotf-S+.  Louis  Chapter  featured  Civil  Defense  at  its  January  meeting.  Front  row,  I  to  r:  Lawrence  Miller,  CD  Director,  E.  St.  Louis;  Al  Tilley, 
Regional  Director,  CD,  Denver,  Col.;  A.  S.  McDaniel,  Missouri  State  CD  Director;  R.  M.  Baker,  Supply  Officer,  FCDA;  Allan  Eisenmayer, 
retiring  chapter  president.  Back  row,  I  to  r:  R.  F.  Read,  Emergency  Operations  Officer,  FCDA;  William  Lutz,  CD,  Kansas  City,  Mo.;  Sen. 
F.  P.  Hardaway,  Director,  St.  Louis  CD;  Clifford  Wassail,  Defense  Activities  Engineer,  Southwestern  Bell  Telephone;  Col.  Somer  Lewis,  new 

chapter  president;  and  Robert  Hanson,  Chief  of  Operations,  St.  Louis  CDA. 


+  .  ‘N. 


t-l'iv  '  * 


i' .  - 
'  '  H  ■  . 


The  evening's  program  was  con¬ 
ducted  by  Capt.  Frank  K.  Johnson, 
Captain  of  the  Post,  U.  S.  Coast  Guard, 
Seattle.  Captain  Johnson  reviewed  the 
duties  and  activities  of  the  Coast  Guard 
and  then  showed  two  films  —  the  first 
gave  a  comprehensive  story  of  Coast 
Guard  activities  and  the  second  de¬ 
picted  weather  ship  operations. 

Southern  Connecticut 

Colonel  Angus  Walker,  who  was  for¬ 
merly  Chief  Photographic  Officer  of  the 
Far  East  Command  and  was  awarded 
the  Legion  of  Merit  medal  for  his  out¬ 
standing  work  in  Korea,  was  guest 
speaker  at  the  chapter  meeting  on  Feb¬ 
ruary  9lh.  Now  retired  from  the  serv¬ 
ice,  Colonel  Walker  is  with  the  National 
Pneumatic  Company  of  Boston. 

He  related  his  experiences  before 
and  during  the  Korean  conflict,  illus¬ 
trating  his  talk  with  still  and  motion 
pictures.  The  films  were  directly  re¬ 
lated  to  the  work  of  a  combat  photog¬ 
rapher.  and  he  showed  one  film  which 
he  personally  produced  on  the  process¬ 
ing  and  treatment  of  prisoners  of  war. 

Colonel  Walker’s  talk  was  received 
with  considerable  enthusiasm  and  gen¬ 
erated  an  interesting  discussion  period 
at  its  close. 

The  buffet  supper  and  meeting  was 
held  at  Cobb’s  Mill  Inn,  Weston,  with 
some  fifty  members  and  guests  present. 

Washington 

The  Washington  Chapter  devoted  its 
February  3rd  meeting  to  “Civilian 
Prospects  for  Atomic  Energy,”  with 
Charles  Robbins,  Executive  Manager, 
Atomic  Industrial  Forum,  Inc.,  as  the 
featured  speaker. 

Rear  Admiral  Lewis  L.  Strauss, 
Chairman  of  the  Atomic  Energy  Com¬ 
mission,  headed  the  list  of  distin¬ 
guished  guests  at  the  head  table  who 
were:  Maj.  Gen.  Leslie  E.  Simon,  Chief, 
Research  and  Development,  Army  Ord¬ 
nance;  Brig.  Gen.  Reginald  P.  Lyman, 
Chief,  Plans  &  Operations  Div., 
OCSIGO;  Dr.  Allen  V.  Astin,  Director, 
National  Bureau  of  Standards;  Rear 
Adm.  Frederick  R.  Furth,  Director, 
Office  of  Naval  Research;  Dr.  George 
Lyon,  atomic  medicine  specialist.  Vet¬ 


erans  Administration  Medical  Division; 
Rear  Adm.  Wilson  D.  Leggett,  Chief, 
Bureau  of  Ships;  Dr.  L.  S.  Taylor, 
Chief,  Atomic  and  Radiation  Physics 
Division,  National  Bureau  of  Stand¬ 
ards;  Maj.  Gen.  Emil  Lenzner,  Com¬ 
manding  General,  Electronic  Warfare, 
Fort  Huachuca,  Arizona. 

Mr.  Robbins  reviewed  the  circum¬ 
stances  existing  when  the  Atomic 
Energy  Act  of  1946  was  dratted,  mak¬ 
ing  atomic  energy  the  property  of  the 
government.  Despite  the  fact  that  the 
reasons  for  drafting  the  Act  are  not 
valid  today,  he  pointed  out,  a  great 
deal  has  been  accomplished  in  the  ad¬ 
ministration  of  the  law  and  many  peace¬ 
ful  developments  have  taken  place.  He 

NEW  HOPE 

in  the  battle  against 

CANCER 

THE  FIGHT  against  man’s  crudest  enemy 
is  far  from  won.  If  present  rates  con¬ 
tinue,  23  million  living  Americans  will 
die  of  cancer — 230,000  this  year.  And 
thousands  of  these  will  die  needlessly— 
through  cancer  that  could  have  been 
cured  if  treated  in  time. 

ALL  THE  SAME,  there  have  been  victories. 
Thousands  who  once  would  have  died 
are  being  saved — thanks,  in  part,  to 
your  donations  to  the  American  Cancer 
Society. 

AND,  LAST  YEAR,  thc  Society  was  able  to 
allocate  S5;000,000  of  your  donations  to 
research  aimed  at  finding  the  ultimate 
cure  for  all  cancer.  That’s  more  money 
than  ever  before. 

MUCH  MORE,  of  course,  remains  to  be  done. 

So  please  make  this  year’s  gift  a  really 
generous  one ! 

, 

Cancer 

MAN'S  CRUELES7  ENEMY 

Strike  back  — G/ve 

^  C  AMERICAN  CANCER  SOCIETY 


then  went  on  to  describe  some  of  the 
potential  applications  of  atomic  knowl¬ 
edge. 

“.  .  .  .  Business  is  going  to  have  an 
opportunity  to  participate  as  a  full 
partner  in  atomic  energy  only  if  it  be¬ 
comes  well-informed,  understands  some¬ 
thing  about  what  atomic  energy  is  and 
what  it  offers,  and  if  it  helps  in  the 
process  of  educating  others.  The  law 
will  be  changed  only  if  enough  people 
—  including  business  people  —  want  it 
changed.  If  monopoly  gives  way  to 
business  enterprise  here  will  be  an  in¬ 
dustry  which  will  offer  greater  oppor¬ 
tunities  to  each  of  us,  and  the  realiza¬ 
tion  of  those  opportunities  will  surely 
make  for  a  stronger  people,  better  liv¬ 
ing  and  a  peaceful  world.” 

Late  ISetcs 

The  Tinker-Oklahoma  City  Chapter 
was  officially  chartered  by  AFCA  Ex¬ 
ecutive  Vice  President  George  Dixon 
on  February  I8th  at  a  dinner-meeting 
in  downtown  Oklahoma  City. 

In  presenting  the  charter.  Colonel 
Dixon  reviewed  the  history  of  the  asso¬ 
ciation  and  stressed  its  present-day 
aims  and  purposes.  He  described  ac¬ 
tivities  of  other  AFCA  chapters  through¬ 
out  the  country  and  gave  the  new  chap¬ 
ter  a  number  of  suggestions  for  assist¬ 
ing  them  in  their  future  jilans. 

Colonel  Dixon  also  attended  pre- 
organizational  meetings  of  two  embryo 
chapters  —  the  North  Texas  Chapter 
which  will  cover  the  Dallas-Fort  Worth 
area,  and  the  South  Texas  Chapter 
which  will  cover  San  Antonio  and  ad¬ 
jacent  territory. 

The  North  Texas  Chapter  has  been 
activated  by  Col.  Thomas  F.  Yates,  Sig 
Res,  of  the  Southwestern  Bell  Tele¬ 
phone  Company,  and  Col.  John  Mearsch, 
Communications  Officer  of  the  8th  Air 
Force. 

Col.  George  L.  Richon,  Signal  Officer 
of  the  Fourth  Army,  is  chairman  and 
Lt.  Col.  Charles  A.  Wingo  secretary  of 
the  South  Texas  Chapter  organization 
committee,  which  includes  Col.  Edgar 
A.  Sirmyer,  Jr.,  Director  of  the  Air 
Force  Security  Agency,  Col.  Francis  B. 
Morgan,  USAF,  and  officials  of  the 
Southwest  Research  Institute. 
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WORLD'S  MOST  POWERFUL  MILITARY  RADIO  TRANSMITTER 
A  6-YEAR  NAVY-RCA  PROJECT! 


On  Jim  Creek,  in  the  State  of  Washington,  stands  the  world's 
most  powerful  military  radio  transmitter— its  giant 
antenna  stretches  from  mountain  peak  to  mountain  peak,  yi  . 

A  6-year  project  of  the  Navy  and  RCA,  “Big  Jim”  y  ^ 
was  built  and  installed  to  provide  the  Navv,  for  y^ 
the  first  time,  with  instant  communications  with  / 

naval  units  everywhere,  on  the  seas  and  under  the  /  , 

seas,  on  land  and  in  the  air.  k 

Speaking  at  the  dedication  ceremonies.  Brig.  Gen.  / 
David  Samoff,  Chairman  of  the  Board  of  RCA,  said :  / 

**Maij  I  express  the  wish,  which  I  know  oil  in  onr  / 

Armed  Services  share,  that  this  powerful  instrument 
for  transmitting  intelligence  may  add  to  our 
national  security  and  to  the  peace  of  the  world.** 

The  first  message  flashed  by  the  “Big  Jim”  trans- 

mitter  was  from  Admiral  Robert  B.  Carney,  Chief  of  . 

Naval  Operations,  to  U.  S.  Navy  personnel  around 

the  world.  He  said: 

"AVith  this  message  we  forge  another  link  between 
you  and  your  homeland.  With  it,  we  build  a  new 
security  channel  from  America  to  the  naval  units  . 
which  form  its  outer  ramparts  of  defense.** 


AT  DEDICATION  CEREMONIES  — General  Sarnoff  operates  key 
to  transmit  first  message,  dictated  by  Admiral  Carney,  to 
fleet  units  around  the  world. 


Radio  Corporation  of  America 


}forld  lender  in  radio — first  in  tele\'ision 
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of  72  separate  functions  with  as  many  low  as  minus  100  F.  All  test  con¬ 
ns  31  functions  simultaneously  avail-  ditions  are  controlled  from  control 

consoles  including  the  latest  combina¬ 
tions  of  electronic,  pneumatic  and 
electrical  equipment. 

Typical  of  the  products  which  the 
facility’s  engineering  development 
work  will  serve  are  afterburner  fuel 
pumps,  water  alcohol  pumps,  turbine- 
driven  alternators,  bleed  and  burn  tur¬ 
bine-driven  accessories,  cabin  super¬ 
charger  equipment,  aircraft  cooling 
equipment,  pneumatic  starters  and 
various  other  types  of  turbine-driven 
auxiliary  equipment. 

This  new  testing  facility  produces 
all  possible  simulated  flight  conditions 
for  Bendix  components  through  con¬ 
trol  of  six  basic  functions:  exhaust 
vacuum,  air  pressure,  air  tempera¬ 
ture,  fuel  temperature,  temperature 
for  auxiliary  cooling,  and  fuel-tank 
pressure  and  vacuum. 

Power  and  primary  equipment  to 
provide  these  services  are  housed  in 
an  equipment  building  which  is  linked 
by  numerous  headers  to  a  separate 
building  which  contains  secondary 
control  panels  and  test  cells.  The 
project  area  also  includes  a  water 
cooling  tower  which  recirculates  the 
water  utilized  by  the  compressor,  ex¬ 
hauster,  refrigeration  systems,  and 
various  other  heat  exchangers  in  the 
facility. 

Horsepower  in  the  equipment  build¬ 
ing  is  rated  at  more  than  3,000.  This 
includes  centrifugal  and  rotary  ex¬ 
hausters,  high  pressure  air  compres¬ 
sors,  and  freon-brine  and  alcohol  re¬ 
frigerating  systems. 


A  revolutionaljy  electronic  device 
for  controlling  incoming  planes  at 
busy  air  bases  has  been  revealed  to 
the  public  by  scientists  of  the  U.  S. 
Air  Force’s  Cambridge  Research 
Center. 

VoLSCAN,  the  popular  name  for  the 
system,  is  an  automatic  system  for 
bringing  aircraft  into  a  base  at  pre¬ 
cise  intervals  of  thirty  seconds.  In 
thousands  of  flight  tests  with  many 
types  of  jet  and  propeller-driven 
planes  during  the  past  year,  the  sys¬ 
tem  has  proved  to  be  the  long-sought 
means  of  eliminating  the  “stacking 
up”  of  planes  over  busy  military  and 
civilian  airports. 

VoLSCAN  can  easily  handle  a  rate 
of  120  aircraft  per  hour. 

Known  officially  as  “Air  Traffic 
Control  Central,  AN/GSN-3,”  the  sys¬ 
tem  is  not  a  radar  set;  rather  it  is 
a  combination  of  electronic,  tracking, 
and  computing  units  which  are  capa-. 
hie  of  automatic  control  of  all  planes 
approaching  an  airport. 

Despite  the  complex  portions  of  the 
apparatus,  the  system  according  to 
scientists,  is  “basically  simple,”  and 
will  cost  approximately  $100,000  per 
air  base. 


The  Bendix  Aviation  Corporation 
has  completed  installation  of  the  na¬ 
tion’s  most  extensive  research  facility 
for  exclusive  testing  of  component 
equipment  for  jet  aircraft  and  mis¬ 
siles. 

Constructed  to  provide  data  on  the 
performance  of  air  turbine  driven  ac¬ 
cessories  at  speeds  up  to  supersonic 
levels  and  in  atmosphere  conditions 
ranging  from  sea  level  to  80,000  feet, 
the  new  facility  is  destined  to  save 
thousands  of  man-hours  of  engineer¬ 
ing  research. 

In  a  few  seconds  the  new  facility 
can  simulate  the  actual  conditions 
under  which  these  jet  accessories  will 
operate,  including  temperatures  as 

NIKE,  The  Army's  first  supersonic  guided 
missile  to  demonstrate  its  ability  to  knock 
enemy  aircraft  out  of  the  sky,  can  out- 
maneuver  bombers,  fighters  or  transport 
planes.  The  missile  is  approximately  20  feet 
long  and  about  one  foot  in  diameter.  NIKE 
is  fired  from  its  launcher  by  a  remotely  con¬ 
trolled  missile  launching  mechanism. 


New  Electronic  Modular  System  Aids 
Design  and  Development  Engineers 

A  basic  new  electronic  tool  of  great 
flexibility  in  the  design  and  use  of 
pulse  methods  for  information  trans¬ 
mission,  storage  and  computation  has 
been  announced  recently  by  Audio 
Products  Corporation  of  Los  Angeles. 

Called  the  Modular  System  of  Digi¬ 
tal  Pulse  Units,  the  system  consists 
of  sixteen  electrically  and  mechani¬ 
cally  compatible  “Modulars”  which 
perform  all  the  basic  functions  of 
digital  pulse  operations,  such  as  gat¬ 
ing,  pulse  forming,  counting,  coinci¬ 
dence  marking,  etc.,  as  well  as  simpler 
electronic  tasks  like  amplification, 
signal  inversion  and  impedance 
matching. 

Since  each  unit  (size  2%"  high  x 
4I2''  wide  x  9"  long)  performs  a 
multiplicity  of  independent  functions 
selectively,  a  complete  system  consist¬ 
ing  of  16  Modular  units  and  a  regu¬ 
lated  power  supply  has  a  capability 


Remler  Introduces  Transistor 
Microphone 

Tiny  transistors  have  been  applied 
successfully  to  the  problem  of  de¬ 
veloping  a  microphone  to  improve  the 
quality  of  radio  voice  communica¬ 
tion  between  pilots  and  airport  con¬ 
trol  towers. 

Developed  by  Remler  Company 
Ltd.,  this  new  unit  consists  of  a  mag¬ 
netic  microphone  or  handset  with 
built-in  transistor  pre-amplifier. 

It  is  not  necessary  to  re-wire  air¬ 
craft  or  other  mobile  installations  to. 
use  the  Remler  microphone.  It  de¬ 
rives  its  power  supply  from  the  same 
sources  as  the  carbon  microphones 
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now  used  and  may  be  plugged  di¬ 
rectly  into  existing  equipment. 

This  new  microphone  suppresses 
extraneous  noises  and  more  than 
triples  the  range  to  include  voice  fre¬ 
quencies  from  the  lower  part  of  the 
sixth  through  the  ninth  octave.  This 
eliminates  confusion  in  understand¬ 
ing  letters  like  “b”  and  “v”  so  that 
it  is  no  longer  necessary  to  repeat 
messages  in  the  “B  as  in  hoy,  V  as  in 
Victor”  routine,  which  is  often  impos¬ 
sible  in  an  emergency. 

The  flying  and  hissing  sounds 
created  by  temperature  changes  or 
mere  handling  of  the  carbon  type 
microphone  are  absent  in  the  new 
transistor  microphone.  Its  perform¬ 
ance  is  stable;  it  is  not  appreciably 
affected  by  rough  usage  or  changes 
in  altitude  or  humidity. 

ARMA  DEVELOPS  SUB-MINIATURE 
SIZE  ANALOG  COMPUTER 
COMPONENT 

•  An  analog  computer  component  of 
sub-miniature  size  (approximately 
three  cubic  inches)  has  been  de¬ 
veloped  recently  at  the  new  research, 
development,  and  manufacturing  cen¬ 
ter  of  Arma  Corporation  of  New 
York. 

The  new  computer  component, 
hardly  the  size  of  a  pack  of  cigarettes, 
does  its  calculations  by  the  inter¬ 
change  of  heat,  has  no  moving  parts, 
and  is  mass  producible. 

It  promises  to  be  tremendously  im¬ 
portant  in  the  automation  of  airborne 
equipment  as  well  as  of  land  and  sea- 
based  equipment  and  in  the  automa¬ 
tion  of  a  variety  of  things  for  indus¬ 
try  and  commerce. 

This  device  adds,  subtracts,  divides, 
integrates,  and  performs  basic  opera¬ 
tions  of  vector  algebra  and  vector 
calculus  as  well  as  other  mathemathi- 
cal  operations  five  times  as  fast  as  the 
swiftest  previous  machinery  for  solv¬ 
ing  such  problems. 

This  new^  computer  component 
enables  engineers  to  make  control  sys¬ 
tems  for  such  purposes  as  navigation 
at  supersonic  speeds,  automatic  gun¬ 
laying,  guiding  missiles,  and  auto¬ 
mating  machines  and  processes  that 
are  five  times  as  sensitive  as  any  they 
have  had  before. 

Radio  and  Telephone  Repair 
Service  in  Korea 

Hq  X  Corps,  Korea  —  “Door  to 
door”  service  is  the  theme  of  opera¬ 
tions  for  team  “C”  of  the  205th  Sig¬ 
nal  Repair  Company,  which  provides 
radio  and  telephone  equipment  re- 
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and  aged 


RELIABLE’’  DOUBLE  TRIODE 


Do  you  hove  an  aircraft  or  industrial 
application  that  requires  utmost  de¬ 
pendability  in  increasing  or  controll¬ 
ing  alternating  voltages  or  powers 
...  in  changing  electrical  energy  from 
one  frequency  to  another  .  •  •  or  in 
generating  an  alternating  voltage? 

If  so,  specify  the  Red  Bank  RETMA 
6385  “Reliable’*  Double  Triode.  For 
it  is  specially  ruggedized  to  perform 
at  top  efficiency  longer,  even  under 
operating  conditions  of  severe  shock 
and  vihrationl  And,  as  further  assur¬ 
ance  of  its  extra  reliability,  each 
RETMA  6385  is  factory-aged  with  a 
45-hour  run-in  under  various  over¬ 
load,  vibration  and  shock  conditions, 
su^  as  it. might  meet  on  the  job. 

Whether  you  need  tubes  as  amplifiers, 
mixers,  or  oscillators,  it  will  pay  you 
to  investigate  the  superior,  longer- 
lasting  performance  qualities  of  the 
Bendix  Red  Bank  RETMA  6385. 


RATINGS* 

Heater  voltage— (AC  or  DC)** .  6.3  volts 

Heater  current .  0.50  amps. 

Plate  voltage— (max.) .  360  volts 

Max.  peak  plate  current  (per  plate) .  25  ma. 

Max.  plate  dissipation  (per  plate) .  1.5  watts 

Max.  peak  grid  voltage .  j+joJ  IjUs 

Max.  heater-cathode  voltage .  300  volts 

Max.  grid  resistance .  1.0  megohm 

Warm-uptime .  45  sec. 

(Plate  and  heater  voltage  may  be  applied  simultane¬ 
ously.) 

*To  obtain  greatest  life  expectancy  from  tube,  avoid 
designs  where  the  tube  is  subject  to  ail  maximum 
ratings  simultaneously. 

**Voltage  should  not  fluctuate  more  than  ^5^. 

PHYSICAL  CHARACTERISTICS 


Base . . 

Miniature  button  9-pin 

Bulb . 

.  T-61/2 

Max.  over-all  length _ 

Max.  seated  height . 

Max.  diameter . 

.  %  In. 

Mounting  position . 

Max.  bulb  temp . . 

. .  160*6 

AVERAGE 

ELECTRICAL  CHARACTERISTICS 

Heater  voltage,  Ef .  6.3  volts 

Heater  current.  If . .  0.50  amps. 

Plate  voltage,  Eb .  150  volts 

Grid  voltage,  Ec . . —2.0  volts 

Plate  current,  lb .  8.0  ma. 

Mutual  conductance,  gm .  5000  ^mhos 

Amplification  factor,  m . .  35 

Cut-off  voltage .  — 10  volts 

Direct  interelectrode  capacitances  (no  shield) 

Plate-grid  (per  section) .  1.7  #i/if 

Plate-cathode  (per  section) .  1.1  mmI 

Grid-cathode  (per  section) .  2.4  /i/if 

Plate-plate .  0.1  mmI 


Manufacturers  of  Special- 
^  Purpose  Electron  Tubes, 

_ Inverters,  Dynamotors  and 

aenmjr  Fractional  HP  D.C.  Motors 

division  of 


EATONTOWN,  N.  J. 

West  Coast  Sales  and  Service:  117  E.  Providencia,  Burbank,  Calif. 

Export  Sales:  Bendix  International  Division,  205  E.  42nd  St.,  New  York  17,  N.  Y* 
Canadian  Distributor:  Aviation  Electric  Ltd.,  P.O.  Box  6102,  Montreal,  P.Q. 
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NEWS 

pair  service  for  32  separate  Eighth 
Aniiy  units  in  the  X  Corps  area. 

Commanded  hy  2nd  Lt.  Robert  V. 
Weher  of  La  Crosse,  Wisconsin,  the 
33  man  team  consists  of  six  sections. 
Each'  sc<*tion  is  continually  on  the 
mo\^  throughout  the  X  Corps  area. 

At  each  stop  an  inquiry  is  made 
as  to  the  condition  of  the  radio  and 
wire  equipment  within  the  unit.  Any 
necessary  repairs  are  made  on  the 
spot.  In  this  way  a  separate  trip  for 
each  service  call  is  eliminated,  serv¬ 
ice  is  much  faster  and  the  condition 
of  the  radio  and  wire  equipment  is 
kept  at  a  constantly  high  level. 

The  crews  make  their  home  in  the 
trucks.  Their  inventory  is  period¬ 
ically  rejdenished  hy  an  inventory 
distribution  vehicle  that  meets  the 
trucks  at  predetermined  points. 

Technical  advisor  Cecil  L.  Bowlin, 
on  contract  from  Philco  Corporation, 
is  on  hand  in  the  company  area  to 
render  opinions  on  any  knotty  prob¬ 
lems  that  might  arise. 

An  on-the-joh  training  program  is 
conducted  for  team  replacements. 
While  serving  their  “learn  hy  doing” 
apprenticeship,  the  men  become  ex¬ 
pert  in  repair  of  equipment  ranging 
in  complexity  from  the  “double  easy 
eight”  field  telephone  to  the  “angrv 
nine”  mobile  transmitter. 

Raytheon  Develops  Silicon  Transistor 

The  transistor,  mighty  midget  of 
electronics,  has  now  been  made  of 
silicon,  and  thereby  promises  to  ex¬ 
tend  its  usefulness  far  beyond  the  pos¬ 
sibilities  envisioned  in  1953  when  the 
germanium  transistor  first  became 
available  in  commercial  quantities. 

The  successful  development  of  ex¬ 
perimental  silicon  transistors  was  an¬ 
nounced  recently  by  N.  B.  Nichols, 
manager  of  Raytheon  Manufacturing 
Company’s  research  division. 


CANVAS  and  leather  PRODUCTS 

Specification  designed  BC  bags,  CW  bags, 
clip  cases,  toot  rolls,  bags,  cases,  tents  & 
tarpaulins  ...  for  ordnance,  radio,  elec¬ 
tronic  &  radar  equipment. 

C.  R.  DANIELS,  INC. 

75  West  St.,  New  York  6,  N.  Y. 

549  W.  Randolph  St..  Chicago  6,  III. 
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1  hese  transistors  have  been  tested 
at  temperatures  up  to  350  degrees 
fahrenheit.  Hardly  larger  than  kernels 
of  corn,  they  replace  many  kinds  of 
vacuum  tubes  as  large  as  electric  light 
bulbs. 

Until  now,  transistors  have  been 
“cold  operating”  devices.  Charac¬ 
teristics  of  germanium  made  them 
unable  to  withstand  much  heat.  Cer¬ 
tain  ap])lications  involving  high  wat¬ 
tage  and  the  resultant  high  tempera¬ 
tures,  or  applications  with  high 
ambient  temperatures,  have  not  been 
practical.  The  new^  Raytheon  tran¬ 
sistors  of  silicon  are  expected  to  over¬ 
come  most  of  these  difficulties. 

Raytheon  has  announced  that  suf¬ 
ficient  tests  of  its  new  silicon  junction 
transistor  have  been  made  to  estab¬ 
lish  its  principles.  However,  accord¬ 
ing  to  a  company  spokesman,  it' is  not 
expected  that  silicon  junction  tran¬ 
sistors  will  he  made  available  for 
some  time  to  come. 

National  Scientific  Laboratories 
Publish  Research  Bulletin 

Beginning  last  December,  National 
Scientific  Laboratories,  Washington, 
D.  C.,  began  publication  of  the 
Transistor  Research  Bulletin. 

The  organization  plans  to  publish 
this  bulletin  every  two  months,  with 
the  primary  objective  of  keeping  its 
readers  up  to  date  in  the  rapidly 
expanding  field  of  transistors  and 
diodes  and  other  solid  state  devices. 

In  the  first  issue.  Editor  Michael  C. 
Ellison  stated  that  not  only  will  the 
field  of  such  devices  themselves  be 
covered  but  articles  on  related  com¬ 
ponents  for  use  with  them  will  also 
Ire  included  in  the  Bulletin. 

IRE  To  Hold  Convention  in  New  York 

The  Institute  of  Radio  Engineers 
will  hold  its  1954  National  Conven¬ 
tion  at  the  Waldorf-Astoria  and 
Kingsbridge  Armory  in  New  York 
City,  on  March  22,  23,  24  and  25. 

A  comprehensive  and  informative 
program  of  technical  sessions,  Pro¬ 
fessional  Group  symposia,  and  engi¬ 
neering  exhibits  have  been  assembled. 

The  Radio  Engineering  Show  with 
its  600  exhibits  will  be  housed  in  the 
Kingsbridge  Armory.  Sessions  of  the 
extensive  technical  program  will  be 
held  both  at  the  Armory  and  at  the* 
Waldorf-Astoria. 

On  Wednesdav  evening  the  Grand 
Ballroom  of  the  Waldorf  will  be  the 
scene  of  the  Annual  Banquet  at  which 
Dr.  Alfred  N.  Goldsmith,  Editor 


Emeritus  and  co-founder  of  the  IRE, 
will  receive  the  Founders  Award  and 
will  deliver  the  major  address  on 
the  topic,  “IRE — Past  and  Future.” 
There  will  also  be  an  acceptance 
speech  by  Dr.  William  L.  Everitt, 
recipient  of  the  Medal  of  Honor. 

WATERMAN  INTRODUCES  NEW 
PULSESCOPE  IN  POCKETSCOPE 
SIZE 

Waterman  Products  Company,  of 
Philadelphia,  has  introduced  a  new 
and  different  Pulsescope  in  Pocket- 
scope  size. 

3  he  new  instrument  features  in¬ 
stantaneous  direct-reading  D.C.  cali¬ 
bration  of  either  positive  or  negative 
going  signals.  With  a  vertical  ampli¬ 
fier  sensitivity  of  9.2v  rms/inch,  re¬ 
sponse  from  DC  to  5  me  within  3db 
or  pulse  rise  of  .1  us.  and  internal 
intensity  modulated  markers  of  1,  10, 
100,  or  1.000  us.,  this  instrument  be¬ 
comes  highlv  versatile. 


Repetitive  or  trigger  sweep  is 
variable  from  .5  cycles  to  500kc  with 
yX  sweep  expansion.  Sweep,  marker 
and  DC  calibrating  voltage  are  avail¬ 
able  externally. 

The  Pulsecope  operates  from  50  to 
400  cvcles  at  115v  AC  and  weighs  22 


Platt  Electronics  and  Link  Radio 
Corporation  Combine 

Link  Radio  Corp.,  one  of  the 
largest  manufacturers  of  mobile  radio 
equipment,  has  announced  the  trans¬ 
fer  of  stockholding  interests  to  Mr. 
Murray  Platt,  who  was  elected  presi¬ 
dent. 

Mr.  Platty  pioneer  in  the  field  of 
electronics  for  the  past  23  years,  is 
also  president  of  Platt  Manufacturing 
Corp.  which  is  engaged  in  the  manu¬ 
facture  of  a  new^  line  of  mobile  radio 
equipment  and  defense  production. 
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'''■“-  ■•-  SERVING  THE 

Electronics  Industry 

FOR  THE  ARMY,  NAVY, 

AIR  FORCE  AND  SIGNAL  CORPS 

Cargo  Packers  engineers  are  experts  in  meeting  the  needs  of 
the  military.  Years  of  experience  in  protecting  delicate  photo¬ 
graphic,  electronic  and  aircraft  equipment  for  world  wide 
distribution  assures  complete  protection  under  all  conditions 
encountered  in  transit  and  storage  anywhere.  Cargo  Packers 
packaging  engineers  have  the  ability,  method  and  equipment 
to  safeguard  the  most  delicate  apparatus  against  shock,  vibra¬ 
tion.  humidity  and  temperature. 


MECONOMiaL 

PRODUaiON 

LINE 

METHODS 


COMPLIANCE 
IN  EVERY 


DETAIL 


Individually  engineered,  climate-proof  packaging 
for  the  Armed  Forces  and  industrial  ordnance. 


CARGO  PACKERS 


INCORPORATED 

General  offices  and  Main  Plant:  73  Rutledge  St.,  Brooklyn  1 1,  N.  Y 
Serving  the  Manhattan  Area:  315  West  1 3th  St.,  New  York  14,  N.  Y 


NEW  MILITARY  PACKAGING  BROCHURE  '  { 

Coll  or  write  for  fully  illustrated  literature  with  complete  doto  j 
on  the  modern  Cargo  Packers  plant  newly  designed  and  built 
for  protective  packaging  exclusively. 
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NEWS 

Complete  reorganization  is  planned 
whereby  Link’s  leadership  in  the 
mobile  radio  communication  field  will 
he  extended  both  domestically  and 
internationally. 

SURPLUS  PROPERTY  DISPOSAL  BY 
SIGNAL  CORPS  INFORMATION 

Surplus  property  is  released  for 
disposal  by  Property  Disposal  Offi¬ 
cers  at  Signal  Corps  depots  and  desig¬ 
nated  Army  areas  after  the  property 
has  been  screened  by  the  Department 
of  Defense  and  by  the  General  Serv¬ 
ices  Administration  along  with  other 
agencies  for  Federal  requirements. 

This  is  done  in  accordance  with  the 
Federal  Property  and  Administrative 
Services  Act  of  1949. 

Material  which  the  Signal  Corps 
currently  intends  to  dispose  of  in- 
<  ludes  electronic  and  wire  communi¬ 
cation  equipment  and  supplies,  photo¬ 
graphic  equipment  and  supplies, 
hardware  and  tools.  This  material 
is  no  longer  needed  by  the  Army  in 
current  operations,  or  in  stockpiles. 
The  Army  believes  it  is  good  econ¬ 
omy  to  dispose  of  it  to  eliminate 
maintenance  cost  and  to  free  needed 
warehouse  storage  space. 

For  further  information,  a  list  is 
available  from  the  Office  of  Technical 
Liaison,  Office  of  the  Chief  Signal 
Officer,  with  the  locations  of  Proper¬ 
ty  Disposal  Officers  throughout  the 
country. 

Electronic  Components  Symposium 
In  Washington 

The  1954  Electronic  Components 
Symposium  will  be  held  in  Wash¬ 
ington,  D.  C.,  at  the  Department  of 
Interior  Auditorium  on  May  4,  5, 
and  6. 

The  Symposium  will  open  with  a 
welcoming  address  by  Mr.  M.  Barry 


ELECTRONICS  SALES  ENGINEER 

Must  have  experience  calling  on  various  Engi¬ 
neering  and  Procurement  Divisions  of  the  De¬ 
fense  Establishment  and  important  prime  con¬ 
tractors  engaged  in  electronics  and  electron- 
optics,  and  must  have  established  following'. 
Excellent  opportunity  for  an  aggressive  liaison 
personality  with  successful  sales  closing,  record 
to  grow  in  a  progressive  company  by  actively 
representing  Company's  Engineering  Division 
before  electronic  and  electron-optic  activities 
of  the  Defense  Establishment. 

Submit  regume,  highlighting  experience,  to: 

President 

FREED  ELECTRONICS  and 
CONTROLS  CORPORATION 

200  Hudson  St.,  New  York  13,  N.  Y. 


Carlton  of  the  Office  of  the  Assistant 
Secretary  of  Defense  for  Research 
and  Development,  Chairman  of  the 
Symposium. 

On  Tuesday,  May  4th,  the  morn¬ 
ing  session  will  hear  executives  ex¬ 
press  their  views  on  components. 
There  will  be  talks  by  the  following 
representatives  of  government  and 
industry:  the  Honorable  Donald  A. 
Quarles,  Assistant  Secretary  of  De¬ 
fense  for  Research  and  Development; 
Major  General  George  1.  Back,  USA, 
Chief  Signal  Officer;  R.  C.  Sprague, 
Chairman  of  the  Board  of  Sprague 
Electric  Company;  C.  H.  Elmendorf 
of  Bell  Telephone  Laboratories,  Inc.; 
R.  S.  H.  Hylkema  of  Philips  Indus¬ 
tries,  and  Dan  E.  Noble,  Vice  Presi¬ 
dent  of  Motorola,  Inc. 

Tbe  afternoon  session  will  consider 
the  relationship  of  materials  develop¬ 
ments  to  component  progress.  Chair¬ 
man  of  this  session  is  J.  T.  Brothers 
of  the  Philco  Corporation. 

Subsequent  sessions  will  include 
talks  on  solid-state  devices  and  com¬ 
panion  components;  new  frontiers  in 
component  development;  component 
requirements  for  computers,  guided 
missiles  and  other  new  applications; 
and  automation — its  impact  on  com¬ 
ponents. 

Further  information  can  be  ob¬ 
tained  by  contacting  Arthur  E.  Zdo- 
bysz.  Room  206,  Number  One,  Thom¬ 
as  Circle^  Washington  5,  D.  C. 

General  Industrial  Co.  Announces 
Line  of  ‘See-Thru’  Cabinet  Drawers 

The  General  Industrial  Company 
of  Chicago  has  announced  production 
of  a  complete  line  of  “See-Thru” 
drawer  cabinets  for  small-parts  filing 
and  storage  in  factories,  offices  and 
home  workshops. 

Model  J-20  consists  of  twenty 
crystal-clear  plastic  spillproof  draw¬ 
ers,  5%  inches  long  x  2%  inches 
wide  X  IjV  inches  high,  in  a  welded 
all-steel  cabinet.  Adjustable  drawer 
dividers  and  identification  labels  are 
included. 

Airborne  Electronics  Convention 
To  Be  Held  in  Dayton 

The  Dayton  Chapter  of  the  Insti¬ 
tute  of  Radio  Engineers  and  th^  Pro¬ 
fessional  Group  on  Aeronautical 
Electronics  of  the  IRE  are  co-spon- 
soring  the  5th  Annual  Convention  on 
Airborne  Electronics  at  the  Dayton, 
Biltmore  Hotel  in  Dayton,  Ohio. 

The  dates  of  the  Convention  are 
May  10,  11,  and  12. 

Recognizing  the  increased  impact 
of  electronics  in  aviation,  this  con¬ 
ference  will  put  before  industry  and 


the  Services,  as  in  past  years,  a  com¬ 
prehensive  program  covering  this 
broad  field  of  aeronautical  and  navi¬ 
gational  electronics. 

The  National  Conference  on  Air¬ 
borne  Electronics  will  have  as  its 
theme  for  the  vear  1954,  “Electron- 
ics — The  Key  to  Air  Supremacy.” 


Sprague  Issues  New  Catalog  on 
Military  Wirewound  Resistors 

Sprague  Electric  Company  of  North 
Adams,  Massachusetts,  has  published 
a  new  catalog  on  Power-Type  Fixed 
Wirewound  Resistors  manufactured 
in  accordance  with  the  requirements 
of  Military  Specification  MIL-R-26B. 

The  new^  Catalog  101  shows  the 
complete  series  of  standard  resistor 
values  and  maximum  permissible  cur¬ 
rents  for  these  resistors. 

The  catalog  is  intended  to  serve  as 
a  ready,  handy  reference  guide  for 
engineers  and  purchasing  agents 
specifying  and  buying  resistors  to 
meet  the  stringent  performance  re¬ 
quirements  of  the  Department  of  De¬ 
fense. 

Capt  Boland  flaytbeon’s 
Washington  Manager 

Captain  John  N.  Boland,  USN 
I^Ret. ) ,  has  recently  been  appointed 
manager  of  Raytheon  Manufacturing 
Company’s  office  in  Washington,  D.C. 

Capt.  Boland  became  associated 
with  Raytheon  three  years  ago  when 
his  broad  background  of  experience 
in  electronics  was  directed  into  the 
fields  of  government  liaison  and  con¬ 
tracts. 

^rom  1945  through  1948  he  was 
in  charge  of  the  fire  control  radar 
research  and  development  section  of 
the  Navy’s  Bureau  of  Ordnance. 

Capt.  Boland  is  an  active  member 
of  the  AFCA. 


ON  THE  MOVE? 

Then,  please,  let  us  know  about 
it  so  that  your  address  can  be 
changed  on  our  records  and  youMI 
receive  SIGNAL  and  the  News¬ 
letter  without  interruption. 
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PUNCH  PRESS  WITH  ELECTRONIC  BRAIN 
DEVELOPED  BY  GENERAL  ELECTRIC 

All  automatic  punch  press  with  an  electronic  brain  has 
been  developed  by  General  Electric  at  its  Electronics 
Laboratory  at  Syracuse,  New  York.  Its  techniques  are  be¬ 
ing  adapted  to  electronic  equipment  fabrication  under  a 
L .  S.  Army  Signal  Corps  contract. 

Directions  are  fed  to  the  punch  press  by  an  electronic 
digital  computer.  The  computer  “reads”  a  perforated  card 
which  has  information  on  size,  number  and  location  of 
the  holes  to  be  punched.  The  punch  press  automatically 
positions  the  material  to  be  perforated  and  performs  its 
punching  operations  within  an  accuracy  of  a  few  thou¬ 
sandths  of  an  inch. 

The  punch  press  will  be  removed  from  the  laboratory 
in  the  near  future,  and  will  be  placed  in  a  factory  for 
further  development  and  experimental  use  to  determine  if 
it  is  a  practical  means  for  increasing  worker  productivity 
in  other  areas. 


Automatic  punch  press,  developed  by  scientists  at  General  Electric's 
Electronics  Laboratory  at  Syracuse,  N.  Y.  Checking  operation  of 
the  electronic  brain,  and  punching  accuracy,  are  John  Rupper  (left) 
and  Frank  M.  Rives,  of  the  G-E  Electronics  Laboratory. 

The  techniques  employed  to  make  the  punch  press  per¬ 
form  automatically  may  well  be  applied  to  a  number  of 
other  industrial  operations.  These  include  drilling,  rivet¬ 
ing,  stapling,  electrical  testing  and  many  others. 

The  automatic  assembly  system  being  developed  for  the 
Signal  Corps  will  place  from  10  to  50  standard  com¬ 
ponents,  such  as  resistors  and  subminiature  tubes,  on 
printed  wiring  boards  at  a  rate  of  30  per  minute.  This 
rate  can  be  increased  on  any  one  production  line  by  using 
additional  placement  machines. 

The  entire  system,  scheduled  for  completion  in  1955, 
will  be  supervised  electronically  by  means  of  perforated 
cards,  which  will  contain  the  various  programming  infor¬ 
mation. 

The  automatic  assembly  system  is  not  intended  to  pro¬ 
duce  completed  products  such  as  radar  or  television  sets, 
but  will  produce  printed  circuit  sub-assemblies  for  elec¬ 
tronic  equipment. 


Registration  and  Agenda  Information 
about  the  AFC  A  8th  Annual  Convention 
appears  on  pages  33,  34,  35  and  36. 
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Another  HOLTZER-CABOT  “first” 
in  the  communications  field! 

This  lightweight,  rugged  generator,  the  latest 
addition  to  a  long  list  of  HOLTZER-CABOT 
^^firsts”  in  the«commiinications  field,  is  designed  for 
use *111  field  telephones,  switchboards,  radio  control 
units  and  other  communications  devices  and  test  sets. 
Jt  is  mechanically  and  electrically  interchangeable 
with  other  types  of  generators  now  in  use. 

Seyeral  features  of  this  new  unit  are  especially 
noteworthy.  Starting,  cranking  torque,  is  limited  to  a 
maximum  of2V^  inch  pounds  by  means  of  a  specially 
shaped  unsyininetrical  pole  shoe  arrangement ...  a 
design  feature  unique  in  the  field  of  hand  generators. 

A  special  cut-in  switch,  incorporating  a  dash- 
pot^  allows  the  line  to  discharge  its  electrical  energy 
before  the  talking  circuitis  re-established,  thus  elim-. 
inating  acoustical  shock  in  the  telephone  receiver. 

OTHER  SPECIFICATIONS  ARE:  •  Weighs  less  than  23  ozs. 
•  Diam.  2'%2'' Long  •  Meets  requirements  of 

specification  MIL-G-11994  (SIG  C)  •  Hermeti¬ 
cally  sealed,  fungicidal  treated  •  At  200  R.  P.  M. 
produces  20  cycles  AG  at  1.75  watts,  open  circuit 
voltage  of  95-105  volts.  ' 

For  additional  information  write  J.J. 
Anderson,  Sales  Manager,  Holtzer-Cabot,Telephone 
Equipment  Division,  National  Pneumatic  Co.,  Inc., 
125  Amory  Street*,  Boston  19,  Massa^usetts. 

Holtzer-Cabot  is  the  principal  supplier  of 
power  ringing  equipment  to  the  telephone  industry. 


^  NATIONAL  PNEUMATIC  CO.,  INC.  ^ 

AND 

HOLTZER-CABOT 

DIVISIONS 

125  Amory  St.,  Boston  19,  Mass. 

PHILADELPHIA  •  CHICAGO  •  NEW  YORK  •  CLEVELAND 

Salet  Serriee  Representatives  in  Principal  Cities 
throughout  the  Free  World 

I  Designers  and  manufacturers  of  mechanical, 

I  pneumatic,  hydraulic,  electric  and  electronic 

\  equipment  and  systems  / 
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TELEVISION 


TELEVISION  INDUSTRY  REVIEWS  AND  PREDICTS 


In  statements  reviewing  the  past 
year,  four  large  television  corpora¬ 
tions  cited  1953  as  a  prosperous  year 
for  the  industry..  1954  is  viewed  with 
confidence  as  year  of  progress. 

Brig.  Gen.  David  Sarnoff,  Chair¬ 
man  of  the  Board  of  the  Radio  Cor¬ 
poration  of  America,  named  three 
factors  as  setting  the  stage  for  1954 
to  he  the  “Introductory  Year”  of 
color  television.  They  are: 

1.  Progress  in  the  development  of 
color  television. 

2.  Approval  by  the  Federal  Com¬ 
munications  Commission  of  signal 
standards  based  on  the  RCA  com¬ 
patible  color  system. 

3.  Preparation  by  stations  for 
colorcasting. 

“Science  and  engineering  in  1954 
will  move  forward  to  new  achieve¬ 
ments  and  to  electronic  refinements  of 
older  services,  the  groundwork  of 
which  already  has  been  laid,”  he  said. 
“Based  upon  standards  of  the  past, 
1954  should  he  a  good  year  for  the 
radio-television  electronics  industry. 
This  does  not  necessarily  mean  that 
new  records  will  be  made  in  produc¬ 
tion  and  sales.  It  is  more  likely  that 
a  moderate  degree  of  economic  ad¬ 
justment  will  take  place  in  many  in¬ 
dustries  throughout  the  year.  But 
this  can  be  achieved  without  disloca¬ 
tion  of  our  economy.” 

William  Balderson,  President  of  the 
Philco  Corporation,  declared  that  the 
American  industrial,  system  demon¬ 
strated  its  tremendous  vitality  in  1953 
by  turning  a  year  of  transition  into 
the  most  prosperous  period  in  history. 

Philco  achieved  a  new^  record  in 
television  sales  volume  in  1953. 

“1953  will  go  down  in  history  as 
the  birth  vear  of  color  television,” 
Balderson  stated.  “With  approval  hy 
the  Federal  Communications  Commis¬ 
sion  of  a  new  set  of  broadcast  stand¬ 
ards  for  color  and  black-and-white 
television,  the  industry  has  protected 
the  public’s  investment  of  seven  bil¬ 
lion  dollars  in  television  sets  now  in 
use.” 

Business  should  look  ahead  to  1954 
with  confidence  and  put  an  end  to 
recession  talk,  he  added. 

In  his  year-end  review,  W.  C.  John¬ 
son,  Vice  President  of  Sales  of  the 
Admiral  Corporation,  predicted  that 
200  to  250  new  television  stations  will 


inaugurate  operations  during  1954. 

Approximately  350  television  sta¬ 
tions  were  already  on  the  air  by 
January,  1954,  providing  service  for 
an  estimated  85  per  cent  of  the  na¬ 
tion’s  population. 

Johnson  stated  that  the  FCC’s  ap¬ 
proval  of  the  compatible  color  stand¬ 
ards  was  welcomed  by  the  industry 
and  provided  a  speedy  go-ahead  to 
a  phase  of  the  TV  business  that  has 
been  clouded  in  confusion  during 
recent  months. 

“Admiral  expects  to  produce  30,- 
000  color  television  receivers  during 
1954,  while  the  entire  industry  should 
be  able  to  make  200,000  color  sets, 
barring  shortages  of  picture  tubes,” 
he  said. 

T.  J.  Newcomb,  Manager  of  the 
Westinghouse  Television-Radio  Di¬ 
vision,  takes  a  more  moderate  view, 
stating  that  is  is  too  early  to  make 
any  accurate  predictions  on  produc¬ 
tion  due  to  the  short  supply  of  color 
tubes  and  other  components. 

As  he  viewed  the  situation,  he  de¬ 
clared  that  it  is  improbable  that  the 
television  industry  generally  will  be 
producing  color  sets  in  great  quantity 
during  1954. 

Newcomb  went  on  to  say,  however, 
that  should  tubes  and  other  critical 
parts  become  sufficiently  available, 
Westinghouse  will  be  in  a  position 
to  meet  the  sales  demand  by  the  end 
of  1954. 

He  emphasized  that  just  as  soon  as 
technological  advances  and  increased 
production  enables  Westinghouse  to 
pare  color  television  production  costs, 
the  savings  will  be  passed  along  to  the 
TV  buyer. 

DU  MONT  DEVELOPS  SLIDE 
SCANNER  TO  TEST  COLOR 
TV  SIGNALS 

The  Allen  B.  Du  Mont  Labora¬ 
tories,  Inc.  have  recently  announced 
the  development  of  a  “Colorvision 
Slide  Scanner”  which  will  aid  great¬ 
ly  in  the  development  of  color  tele¬ 
vision  by  providing  broadcasters  and , 
manufacturers  with  a  video  source 
for  test  purposes. 

The  new  Du  Mont  “scanner”  will 
be  used  to  provide  manufacturers 
with  exceptionally  clear  and  reliable 
color  signals  which  will  be  used  to 


test  the  color  receivers  now  being 
designed. 

The  Colorvision  Slide  Scanner  is 
composed  of  two  basic  units:  the 
scanner  and  the  color  optics  and 
video  amplifiers. 

The  new  TA-188-A  scanner  unit 
contains  the  cathode-ray  tube,  scam 
ning  generator  and  high  voltage  sup¬ 
ply,  and  an  optically  precise  front- 
surface  mirror  for  reflecting  light 
from  the  cathode-ray  tube  to  the 
slide  unit. 

The  tube  has  a  high-quality  neu¬ 
tral  density  faceplate  having  66  per 
cent  transmission.  The  grey  face¬ 
plate  greatly  improves  small  area  con¬ 
trast  and  increases  “crispness”  of  the 
])icture  by  reducing  halation.  The 
flying-spot  scanning  tube  is  posi¬ 
tioned  vertically.  The  mirror  which 
directs  the  light  is  placed  abote  the 
tube  face. 

The  extremely  small  spot  traces  an 
unmodulated  raster  of  high  light  in¬ 
tensity  on  the  face  of  the  cathode-ray 
tube.  Light  from  this  raster  is  di¬ 
rected  to  the  front  surface  mirror 
and  reflected  to  the  slide  changer  sec¬ 
tion  where  it  is  focused  through  a 
lens  system  onto  a  2-by-2  inch  color 
transparency. 

This  light  is  transmitted  through 
the  transparency  and  is  analyzed  into 
its  three  component  colors  —  red, 
green,  and  blue  —  by  dichroic  (color 
selective)  mirrors. 

The  light,  after  passing  through 
the  color  filters,  falls  on  three  in¬ 
dividual  multiplier  phototubes,  one 
fAr  each  of  the  primary  channels. 
The  signals  generated  by  the  multi¬ 
plier  phototubes  are  then  passed 
through  three  phosphor  persistence 
and  gamrna  correction  amplifiers, 
one  for  each  color.  Three  simultane¬ 
ous  signals  are  thus  obtained  which 
then  may  be  encoded  according  to 
National  Television  System  Commit¬ 
tee  transmission  specifications  by  the 
auxiliary  equipment  used  by  the 
manufacturer  or  broadcaster. 

TAPE  AND  TV 

According  to  the  Industrial  Bul¬ 
letin  of  Arthur  D.  Little,  Inc.,  a  re¬ 
cent  demonstration  of  television  from 
a  magnetic  recording  may  open  a  new 
era  for  an  old  invention. 

When  recording  sound  on  magnetic 
tape,  the  speed  of  the  tape  past  the 
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electromagnet  is  closely  related  to  the 
frequency  or  pitch  that  can  be  re¬ 
corded.  In  general,  the  higher  the 
tape  speed,  the  higher  the  frequency 
v.hich  can  be  produced. 

To  record  the  vast  amount  of  in¬ 
formation  presented  on  a  television 
screen  requires  a  bandwidth  of  four 
million  cycles.  Each  dot  on  the  view¬ 
ing  screen  surface  is  a  piece  of  in¬ 
formation  and  must  be  translated  in¬ 
to  a  magnetic  impression  on  the  tape. 
When,  in  addition,  each  dot  may 
represent  one  of  the  primary  colors, 
as  in  color  television,  the  four  mega¬ 
cycle  bandwidth,  or  one  almost  as 
good,  must  he  recorded  three  times. 
For  this,  the  tape  speed  must  be  in¬ 
creased,  and  to  avoid  handling  as¬ 
tronomical  quantities  of  tape,  it  is 
necessary  to  record  information  on 
multiple  channels  which  include  a 
synchronizing  signal  to  coordinate  the 
successive  pieces  of  information. 

The  recent  color  television  record¬ 
ing  and  broadcast  used  five  parallel 
recording  channels  on  a  single  half- 
jnch  wide  plastic  tape,  traveling  at 
360  inches  per  second. 

There  is  a  channel  for  each  of  the 
three  primary  colors,  one  for  the  syn¬ 
chronizing  signal,  and  one  for  sound. 
Each  channel  can  handle  up  to  three 
million  cycles.  For  black  and  white 
TV,  the  svstem  would  use  two  chan- 
nels  on  quarter-inch  tape.  Reels  17 
inches  in  diameter  contain  enough 
recorded  information  for  five  minutes 
of  television  program. 

In  the  future,  closer  spacing  and 
other  techniques  may  permit  slowing 
the  tape  travel  to  240  inches  per  sec¬ 
ond,  and  a  15-minute  program  could 
he  contained  in  a  19-inch  reel,  which 
would,  however,  contain  three  and  a 
half  miles  of  tape. 

While  the  initial  cost  of  tape  is 
more  than  that  of  moving-picture 
film,  the  over-all  cost  is  less,  since 
film  processing  is  eliminated  and  the 
tape  can  be  erased  and  used  again. 

The  great  quantities  of  tape  which 
would  be  required  for  television  re¬ 
cording  hold  obvious  promise  for 
the  manufacturers,  and  imply  that 
tape  is  well  on  the  way  to  becoming 
one  of  the  major  media  for  communi¬ 
cation  of  information. 


Don’l  forget! 

the  AFCA  8th  Annual 
CONVENTION 

See  pages  33,  34,  35  &  36 
for  details. 


SCIENTISTS 
and  ENGINEERS: 

A^^stinghouse 

is  a  CAREER! 


Long-range  expansion  programs  in  two  Westing- 
house  divisions  have  created  excellent  ground -floor 
openings  in  career  positions. 


AIR  ARM  DIVISION: 

World-leader  in  the  field 
of  aviation  -  electronics. 
Work  involves  computer, 
autopilot,  radar  and  other 
advanced  projects. 


ELECTRONICS  DIVISION: 

Currently  developing 
highly  specialized  equip¬ 
ment  such  as  radar,  elec¬ 
tronic  computers  and 
guided  missile  ground 
control  devices. 


THESE  DIVISIONS  HAVE  OPENINGS  FOR  - 

ELECTRICAL  ENGINEERS  •  MECHANICAL  ENGINEERS 
PHYSICISTS  •  MATHEMATICIANS  •  FIELD  SERVICE 
ENGINEERS  •  ENGINEERING  TECHNICAL  WRITERS 

OPPORTUNITIES  AND  ADVANTAGES 


PROFESSIONAL 

RECOGNITION 

WORKING 

ATMOSPHERE 

SALARY* 


HOUSING 

CONDITIONS 


Opportunities  for  advanced  study  at  company 
expense,  and  liberal  patent  disclosure  compen¬ 
sation. 

Both  professional  and  friendly.  Association  with 
the  leading  scientists  and  engineers  in  their 
fields. 

Salary  compensation  individually  determined 
according  to  experience  and  ability,  and  pro¬ 
motions  based  on  individual  merit. 

Excellent.  Fully  described  and  pictured  in 
"Gateway  to  an  Engineering  Future,”  our  new 
brochure. 


SEND  TODAY  FOR  BROCHURE  AND  APPLICATION! 

Address:  R.  M.  Swisher,  Jr. 

Employment  Supervisor,  Dept.  M-15 
Westinghouse  Electric  Corporation 
109  West  Lombard  Street 
Baltimore  1,  Maryland 

you  CAN  ee  SURE...if  iri 

\^stinghouse 

^  BALTIMORE  n 


DIVISIONS 


SIGNAL,  MARCH-APRIL,  1954 


63 


TELEVISION 

Sanguiflometer  Uses  Television 
And  Computer  for  Blood  Counting 

By  turning  the  television  camera 
into  the  eye  of  a  simple  and  ingenious 
computer,  microscopic  particles  such 
as  blood  cells,  bacterial  cultures  or 
grains  of  photographic  emulsion  can 
he  electronically  counted. 

The  system,  known  in  its  labora-^ 
tory  stage  as  the  Sanguinometer,  was 
developed  by  a  ^tearn  of  electronics 
engineers  at  the  David  Sarnoff  Re¬ 
search  Center  of  RCA  in  Princeton, 
New  Jersey,  working  in  cooperation 
with  the  Sloan-Kettering  Institute. 

The  equipment  was  devised  to  pro¬ 
vide  a  simple,  rapid  and  accurate 
mass  method  of taking  blood  counts 
to  detect  the  first  signs  of  radiation 
sickness  among  persons  in  the  target 
area  of  an  atomic  bomb. 

In  addition  to  this  emergency  use, 
its  application  is  foreseen  in  hospitals 
and  research  centers  as  performing 
almost  instantaneously  and  with  a 
minimum  of  error  a  process  that  has 
long  been  a  laborious  and  time- 
consuming  operation. 

The  Sanguinometer  is  essentially 
a  closed-circuit  industrial  TV  system 
combined  with  a  novel  computer. 
This  computer  has  the  ability  to  make 
a  count  of  particles  in  a  given  field 
by  means  of  a  unique  electronic  cir¬ 
cuit,  developed  in  RCA  laboratories. 

The  television  camera,  substituting 
for  the  eye  of  the  observer  at  the 
eyepiece  of  the  microscope,  feeds  the 
information  which  it  “sees”  to  both 
the  computer  and  a  monitor  viewing 
screen  used  in  the  developmental  ver¬ 
sion  to  help  in  focus  and  illumination 
of  the  microscopic  specimen. 

The  entire  process  is  both  simple 
and  far  more  rapid  than  any  manual 
count.  Once  the  slide  is  prepared  and 
put  under  the  microsc-ope,  the  opera¬ 
tor  manipulates  a  single  control  knob 
o?i,  the  counting  meter  until  an  elec¬ 
tric  eye  tube  on  the  meter  is  closed. 
This  indicates  that  compensation  has 
been  made  for  tbe  average  diameter 
of  the  particles  to  be  counted.  It  is 
then  necessary  for  the  operator  only 
lo  read  the  meter  to  determine  the 
number  of  particles  in  tbe  field  of  the 
microscope. 

The  Sanguinometer  has  indicated 
in  tests  that  it  is  capable  of  handling 
with  only  a  small  margin  of  error  a 
count  of  many  varieties  of  micro¬ 
scopic  particles  as  long  as  the  par¬ 
ticles  within  any  one  specimen  are 
nearly  uniform  in  size.  It  is  not 
suitable  for  counting  particles  whose 
sizes  and  shapes  vary  widely  in  a 
single  specimen. 


RCA  Hollis  Local  Color  TV 
Clinics  for  Technicians 

A  nationwide  series  of  technical 
clinics  on  installation  and  mainte¬ 
nance  of  color  television  receivers 
was  started  in  mid-February  for  TV 
servicemen  across  the  country. 

The  clinics  will  be  presented  by  the 
Radio  Corporation  of  America  for 
y  the  servicemen-dealer  customers  of 
RCA  Tube  and  RCA  Victor  Home  In¬ 
strument  distributors,  and  conducted 
by  specialists  of  the  RCA  Service 
Company.  The  two-day  seminars 
were  launched  simultaneously  in  15 
cities,  and  will  be  followed  by  similar 
clinics  in  manv  major  cities  during 
1954. 

The  15  cities  are  New  York,  New 
Haven,  Newark,  Philadelphia,  Pitts¬ 
burgh,  Washington,  Cleveland,  Cin¬ 
cinnati,  Detroit,  Chicago,  St.  Louis, 
Des  Moines,  Denver,  San  Francisco, 
and  Los  Angeles. 

The  color  TV  seminars  are  spon¬ 
sored  in  the  public  interest  by  the 
Radio  Corporation  of  America  and  its 
distributors  to  provide  local  service¬ 
men  with  advance  information  on 
technical  aspects  of  color  TV  service 
before  color  receivers  become  gen¬ 
erally  available  to  the  public. 

Technical  specialists  of  the  RCA 
Service  Company  who  conduct  the 
clinics  will  use  textbooks,  test  equip¬ 
ment,  movies,  film  slides,  and  other 
instructional  material  developed  for 
this  purpose  hy  the  company. 

Educational  TV  Program  at 
Fort  Monmouth 

The  Signal  School  at  Fort  Mon¬ 
mouth,  which  recently  received  an 
award  from  the  New  Jersey  Science 
Teachers  Association  for  excellence 
in  the  use  of  television  for  educational 
purposes,  is  going  forward  with  a 
program  for  making  TV  part  of  the 
regular  instruction  program. 

The  school  trains  thousands  of 
officers  and  men  in  all  aspects  of 
communications  necessary  for  na¬ 
tional  defense. 

A  two-year  experimental  program 
in  educational  television  was  termi¬ 
nated  at  the  Signal  School  in  June. 
Work  is  now  going  forward  on  a 
central  studio  from  which  instruction 
programs  can  be  carried  by  cable  to 
screens  in  theaters  and  to  outlets  with¬ 
in  the  school.  The  theater  installation' 
will  consist  of  TV  equipment  which 
will  project  images  onto  theater-size 
viewing  screens. 

The  two-year  program  indicated 
the  value  of  TV  for  particular  pur¬ 


poses.  One  of  the  striking  features 
is  the  TV  magnification  of  small  elec¬ 
tronic  components  which  students 
must  study  in  their  courses.  Not  only 
are  the  objects  more  clearly  seen,  but 
large  numbers  of  students  can  view 
them  at  one  time. 

The  experiments  also  made  evident 
a  fact  that  TV  educators  in  general 
have  pointed  out:  an  outstanding  in¬ 
structor  with  specialized  knowledge 
and  high  teaching  ability  can  appear 
before  a  vastly  larger  number  of  stu¬ 
dents  than  is  otherwise  possible. 

While  stating  that  they  are  con¬ 
vinced  of  the  values  of  TV  in  educa¬ 
tion,  the  Signal  School  authorities 
point  out  that  this  technique  should 
be  kept  in  perspective.  It  should  be 
used  only  in  those  situations  where 
it  has  genuine  value.  The  qualified 
teacher  or  instructor  remains  indis¬ 
pensable. 

INDUSTRIAL  TV  USED  BY  NEW  YORK 
POLICE  TO  BRING  “LINE-UP” 

TO  DETECTIVES 

A  new  use  of  television  which 
would  increase  the  efficiency  of  law 
enforcement  and  save  large-city  po¬ 
lice  departments  thousands  of  man¬ 
hours  every  year  was  demonstrated 
recently  by  the  New  York  City  Police 
Department  and  the  Radio  Corpora¬ 
tion  of  America. 

Using  a  small  RCA  industrial  tele¬ 
vision  camera  and  a  microwave  radio 
link,  the  police  transmitted  imag^  of 
the  dailv  “line-up”  of  suspects  from 
the  Police  Headquarters  in  lower 
Manhattan,  where  the  “line-up”  is 
conducted,  to  the  department’s  Brook¬ 
lyn  headquarters,  about  seven  miles 
away. 

At  the  Brooklyn  end,  a  large  group 
o/  detectives  and  police  officials  wit¬ 
nessed  the  line-up  on  the  screens  of 
modified  RCA  table*  model  TV  re¬ 
ceivers. 

Receivers  installed  in  the  line-uj) 
room  enabled  these  officials  and  the 
RCA  Service  Company  technicians 
manning  the  equipment  to  monitor 
the-  reception. 

If  adopted  and  supplemented  by  in¬ 
stallation  of  receivers  at  all  preidnct 
police  stations,  such  a  system  would 
make  it  unnecessary  for  hundreds  of 
New  York  detectives  to  leave  their 
precincts  to  go  to  headquarters  to 
view  the  line-up. 

The  system  could  also  be  used  for 
communicating  photographs  of  want¬ 
ed  or  missing  persons  and  other  pic¬ 
torial  information  to  any  or  all  pre¬ 
cinct  stations.  It  would  also  enable 
police  officials  to  address  the  entire 
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television 

force  simultaneously  with  any  mes¬ 
sage  of  great  importance. 

In  other  fields,  these  closed  cir¬ 
cuits  or  “private  wire”  TV  systems, 
now  available  for  a  few  thousand 
dollars,  are  being  used  to  facilitate 
control  of  the  flow  of  materials  and 
monitor  dangerous,  remote,  or  inac¬ 
cessible  processes  in  utility  power 
plants,  mills,  and  factories. 

Closed  circuit  systems  are  also  be- 
t  ing  used  to  enable  large  groups  of 
I  students  in  schools  and  colleges  to 
obtain  simultaneous  close-up  views  of 
f  >uch  educational  materials  and  dem¬ 
onstrations  as  microscope  slides  and 
surgical  operations. 

Several  leading  banks  are  using  or 
planning  to  use  such  systems  to  en¬ 
able  tellers  to  quickly  check  signa¬ 
ture  cards,  balance  sheets,  and  other 
records  in  remote  sections  or  other 
buildings.  Small  television  cameras 
are  also  being  used  to  guard  en¬ 
trances  and  exits  of  factories,  labora¬ 
tories,  and  other  establishments. 

*The  equipment  used  in  the  recent 
demonstration  in  New  York  was 
RCA’s  Type  ITV-5  system,  heart  of 
which  is  the  cigar-size  RCA  Vidicon 
camera  pick-up  tube.  Signals  are  car¬ 
ried  by  microwave  from  an  antenna 
on  the  Manhattan  headquarters  build¬ 
ing  to  the  Empire  State  Building  an¬ 
tenna,  where  they  were  boosted  in 
power  and  retransmitted  to  a  receiv¬ 
ing  microwave  antenna  on  the  Brook¬ 
lyn  headquarters  building. 

t 

Westinghouse  Develops  New  Line  of 
90-Degree  Deflection  TV  Tubes 

A  new'  line  of  21-inch  Reliatron 
television  picture  tubqs  is  available 
from  the  West inghouse\  Electric  Cor¬ 
poration.  ''  \ 

The  new  tubes  are  three  inches 
shorter  than  previous  21 -inch  models, 
'^yet  the  viewing  area  has  been  in¬ 
creased  about  5  per  cent.  The  elec¬ 
trostatic  types  also  contain  the  new 
Westinghouse  gun  (FM-44),  which 
is  capable  of  producing  a  sharper 
picture  despite  an  increased  deflec¬ 
tion  angle  of  90  degrees. 

Four  new  tubes  are  available  in 
this  new  line.  All  are  directly-viewed 
picture  tubes  of  rectangular  glass 
construction,  with  a  nominal  screen 
diagonal  of  21  inches.  The  21ALP4 
and  21ALP4A  are  electrostatic  focus 
tubes;  the  21ALP4A  is  aluminized. 
Roth  tubes  have  external  conductive 
coating. 

The  21AMP4  and  21AMP4A  are 
magnetic  focus  tubes.  Both  tubes 
have  external  conductive’ coatings  and 
the  21AMP4A  is  aluminized. 


WATERMAN  PRODUCTS 


MODEL  S-4-C 


DIRECT-READING 
DELAYED  SWEEP 
ACCURATE  TO 
0.1% 


Size : 

9Vz'’  xlVA”  xUVa 
31.5  Pounds 


PIONEERING 


ANOTHER  EXAMPLE  OF 


The  SAR  PULSESCOPE.  model  S-4-C,  is  JANized  (Gov’t  Model  No. 
OS-4),  the  culmination  of  compactness,  portability,  and  precision  in  a  pulse 
measuring  instrument  for  radar,  TV  and  all  electronic  work.  An  optional 
delay  of  0.55  microseconds  assures  entire  observation  of  pulsc^s.  A  pulse  rise 
time  of  0.035  microsecon^s-is  provided  thru  the  video  amplifier  whose  sensi¬ 
tivity  is  0.5V  p  to  p/inch.  The  response  extends  beyond  11  me.  A  and  S 
sweeps  cover  a  continuous  range  from  1.2  to  12,000  microseconds.  A  directly 
calibrated  dial  permits  R  sweep  delay  readings  of  3  to  10,000  microseconds 
in  three  ranges.  In  addition,  R  sweeps  are  continuously  variable  from  2.4  to 
24  microseconds;  further  expanding  the  oscilloscope’s  usefulness.  Built-in 
crystal  markers  of  10  or  50  microseconds  make  its  time  measuring  capabilities 
complete.  The  SAR  PULSESCOPE  can  be  supplied  directly  calibrated  in 
yards  for  radar  type  measurements.  Operation  from  50  to  400  cps  at  115  volts 
widens  the  field  application  of  the  unit.  Countless  other  outstanding  fea¬ 
tures  of  the  SAR  PULSESCOPE  round  out  its  distinguished  performance. 


WATERMAN  PRODUCTS  CO.,  INC. 

PHILADELPHIA  25,  PA. 

CABlt  ADDRtSS:  POKCTSCOPf 

__ — $-4-C  SAR  PUtSfSCOPE® 

\  ^  S-S.A  tAB  PULSiSCOPR 

\w'^  \  $^.A  BROADBAND  PUlSISeOPi 
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compensation.  He  works  at  his  rail¬ 
road  dispatcher’s  duties  from  four 
p.  m.  to  midnight,  and  usually  is  at 
his  short-wave  set  from  7:30  a.  m.  un¬ 
til  just  before  leaving  for  his  work. 

Formal  presentation  of  the  Edison 
Award  was  made  in  February,  in 
Washington,  D.  C. 


Supervising  his  training  will  be  Colo¬ 
nel  E.  S.  Van  Deusen  (A3ECP),  USA, 
ret.,  Army  MARS  Director  for  Mary¬ 
land. 

Expansion  of  MARS  to  include 
younger  amateurs  is  expected  to  pro¬ 
vide  direct  benefits  to  scientific  and 
technical-minded  young  men  who 

*  ^  *  ■■  I  j  *  r«  V  I  ■  called  into  military  service, 

of  1953.  MOrylSnO  AmStBUr  First  To  Join  by  giving  them  a  better  understand- 

He  is  J.  Stan  Surber  of  Peru,  In-  Armv  Rpflin  Trpininir  Prncmm  military  communications, 

diana,  who  received  the  General  Elec-  ■  imllig  mgJM 

trie  Tube  Department’s  Edison  Radio  Charles  B.  Weaver,  17,  of  Chevy  Mrirc  Qfatinnc  Partipinuto  In 

Amateur  Award  for  .the  outstanding  Chase,  Maryland,  is  the  first  civilian  MailOIIS  rarTICipaTB  IR 

“ham”  public  service  of  the  year.  to  be  approved  for  membership  in  UpBratlOn  TODaCCO  LOaf  III 

Surber,  a  Chesapeake  and  Ohio  the  Military  Affiliate  Radio  System  Military  Affiliate 

®  "T  R^dio  System  as  an  alternate  means 

18,000  messages  to  the  tar  north  since  On  November  26,  1953,  the  age  re-  x  •  i  *  a  j 

he  started  his  “radio  mailman”  hobby  quirement  for  non-military  applicants  ^  communica  ion  was  ® 

•  1  *  inco  ?  Ti/TAoc  1  j  f  recently  m  connection  with  Second 

m  late  lOoO.  to  MAKb  was  lowered  from  21  to  16  a  ,  t-  .  rkoinj 

Last  year,  he  transmitted  and  re-,  years.  (See  article  in  January-Feb-  RA^pro  TF^AF^TTT 

ceived  over  a  million  and  a  half  words  ruary  1954  SIGNAL.)  Members  of  ^ 

in  Morse  code  to  and  from  such  the  Armed  Services,  ROTC,  National  Exercise  was  a  24-hour  prob- 

points  as  T-3  an  ice  island  near  the  Guard  or  one  of  the  Reserve  pro-  involving  enemy  forces  in  the 

North  Pole.  Messages  go  between  grams  have  always  been  eligible,  re-  State  of  Pennsylvania.  The  maneuver 

servicemen’s  relatives  and  Surber  by  gardless  of  age.  utilized  headquarters  personnel  and 

mail.  Weaver,  a  high  school  senior,  holds  units  in  the  seven  state  area  which 

In  one  case,  an  American  foreign  a  general  class  amateur  radio  license  comprises- Second  Army, 

service  officer  in  Rome,  Italy,  mailed  issued  by  the  Federal  Communica-  MARS  nets  were  an  Eastern  Under- 
a  birthday  message  to  Surber  to  for-  tions  Commission.  He  is  a  member  of  ground  Net  and  Western  Under¬ 
ward  to  his  son.  The  father  received  his  school  electronics  club  and  be?  ground  Net;  both  operated  on  CW. 

his  son’s  acknowledgement  seven  days  longs  to  the  American  Radio  Relay  An  Interceptor  Net,  a  Civilian  Affairs 

later.  League.  He  operates  amateur  radio  Net  and  an  Enemy  Net  operated  on 

Some  of  the  far-northern  stations  station  W3VAR  from  his  home.  His  phone.  All  nets  were  alerted  at  1100 

receive  mail  only  once  or  twice  a  military  call  letters  will  be  A3VAR.  hours,  one  hour  before  the  Exercise 

year.  Over  military  radio  channels.  As  a  member  of  MARS,  he  will  re-  officially  started, 

they  were  allowed  200  words  per  ceive  specialized  training  in  military  *  All  stations  used  tactical  call  signs 

month.  One  returned  Air  Force  ser-  radio  communications.  From  his  and  operated  in  accordance  with  a 

geant  wrote  that  messages  through  home  station  he  will  participate  in  special  SOI  (Signal  Operation  In- 

W9NZZ,  Surber’s  station,  came  to  scheduled  radio  net  drills,  learning  struction).  For  many  of  the  stations 

him  30  hours  after  being  mailed  from  joint  Army-Navy- Air  Force  proced-  it  was  the  first  time  they  had  partici- 

home.  ures.  He  will  be  taught  radio  net  pated  in  a  full  military  net.  Despite 

Surber  relays  the  messages  with  no  discipline  and  security  precautions.  occasional  interference  and  atmos- 

Pictured  below  is  MARS  Station  A3PGO,  Baltimore  Signal  Depot,  located  at  Fort  Holabird,  Maryland.  Station  facilities  include  dual  operating 
positions  of  HRO-50  receivers  and  BC-610  transmitters.  The  Baltimore  Signal  Depot  Radio  Club  has  an  active  membership  of  forty. 
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news  in  years 


1.  Heavy  gauge  steel  welded  chassis  for 
mechanical  stability. 

2.  Full  precision  gear  drive  for  main  and 
band  spread  tuning. 

3.  Six  position  Band  Width  Control  (se¬ 
lectivity)  from  250  cycles  to  10  kc. 

4.  10  watt  inverse  feed  back  and  push- 
pull  audio  output. 

5.  Exhalted  B.F.O.  for  tops  in  single 
side  band  reception. 

6.  Buffer  amplifier  in  B.F.O.  circuit. 

7.  Antenna  trimmer. 

8.  Amplified  and  delayed  A.  V.C. 

9.  Built-in  100  kc  calibration  crystal. 

10.  Second  conversion  oscillators  crystal 
controlled. 

11.  Inertia  tuning  (fly  wheels  both  dials). 

12.  Full  frequency  coverage  from  535  kc. 
to  33  me. 

13.  Calibrated  electrical  band  spread  160. 
80,  40,  20,  15,  11,  and  10  meters. 

14.  Logging  scales  on  each  tuning  shaft. 

15.  Dial  locks  on  each  tuning  shaft. 

16.  Tuning  dial  indicators  resetable  from 
front  panel  for  maximum  calibration 
accuracy. 

17.  Auxiliary  A.C.  socket  on  rear  of  chas- 


SCiECTiviTv  Curves 


SELECTIVITY— 

For  the  first  time,  selectivity 
from  10  kc  to  250  cycles  in  six  steps. 
Compare  with  ANY  other  receiver! 


18.  Illuminated  band-in-use  indicator. 

19.  Illuminated  S  meter. 

20.  Dual  S  meter  calibration  S  units  and 
microvolts. 

21.  Auxiliary  power  socket  plus  .6  amps 
at  6.3  volts  and  10  ma  at  150  volts  for 
accessories. 

22.  Standard  by  19"  panel  for  rack 
mounting  if  desired. 

23.  50  kc  i.f.  output  jack  via  cathode  fol¬ 
lower  for  teletype  converter^  etc. 

24.  Five  position  response  control  (tone 
control). 

25.  Two  r.f.  stages  (Bands  II  to  VI). 

26.  17  tubes  plus  voltage  regulator,  bal¬ 
last  tube  and  rectifier. 

27.  Automatic  noise  limiter  circuit. 

28.  Phono  Jack. 

29.  Audio  output  transformer  for  3.2,  8, 
500/600  ohm  loads. 

30.  Fuse  for  overload  protection. 

31.  Auxiliary  sensitivity  control  permits 
monitoring  of  local  transmissions  in 
standby  position. 


•lOCvClES  ACSOMANCe 


World’s  Leading  Exclusive  Manufacturer  of  Communications  and 
High  Fidelity  Equipment,  Radio  and  Television 

4401  West  Fifth  Avenue,  Chicago  24,  Illinois  •  Hallicrafters  Ltd.,  51  Camden  Street,  Toronto,  Canada 
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AMATEUR  RADIO 

pherics  during  the  night,  alternate 
routing  and  efficient  operator  tech¬ 
niques  kept  the  flow  of  traffic  con¬ 
stant.  Staffs  at  Fort  Meade,  Mary¬ 
land  and  Fort  Knox,  Kentucky  re¬ 
ceived  the  traffic  and  were  able,  by 
means  of  master  schedule,  to  check 
all  copies  of  messages,  routings  and 
transmission  times. 

One  hundred  stations  participated 
in  the  Fxercise.  Active  duty  military 
personnel  manned  the  stations  at  Fort 
Meade  and  Fort  Knox.  An  estimated 
11,300  groups  were  transmitted  dur¬ 
ing  the  Fxercise. 

Raytheon  Introduces  “COZI”, 

New  Radar  Device 

Raytheon  Manufacturing  Company, 
of  Walth  a  m  ,  Massachusetts,  an¬ 
nounced  recently  that  military  se¬ 
crecy  has  been  lifted  from  the  new 
device,  “COZr  which  was  developed 
by  that  firm  in  cooperation  with  the 
U,  S.  Air  Force. 

“COZI”  (“Communications  Zone 
Indicator”),  makes  it  possible  to  tell 
whether  broadcasts  from  international 
shortwave  broadcasts  or  any  other 
long-range  transmitters  are  success¬ 
fully  reaching  their  destinations,  in¬ 
dicates  approximately  how  strong  the 
broadcast  signals  are  when  they  get 
there,  and  may  show  whether  the  en¬ 
emy  is  deliberately  “jamming”  that 
particular  frequency  with  static  and 
interference. 

The  Air  Force  is  expected  to  make 
extensive  use  of  COZI  to  increase  the 
efficiency  and  reliability  of  its  world¬ 
wide  communications  system. 

''To  test  a  radio  signal,  COZI  sends 
out  a  radar  beam  from  the  station’s 
own  antenna.  The  beam  follows  the 
same  path  taken  by  the  radio  waves. 
The  difference,  however,  is  that  the 
COZI  beam  comes  back  and  tells 
where  it  has  been,  and  often,  whether 
it  has  run  into  any  interference  at  its 
destination. 

Radio. beams  literally  skip  along  by 
bouncing  from  earth  to  sky  and  back 
to  earth.  The  peculiar  ionized  layers 
of  atmosphere  lying  far  above  the 
stratosphere  reflect  radio  beams  back 
to  earth. 

After  leaving  the  transmitter,  the 
beam  travels  straight  outward  until  it 
reaches  the  deflecting,  layer.  There  it 
is  deflected  downward  and  returns  to 
the  earth  a  great  distance  away.  The 
distance  from  the  transmitter  to  the 
area  where  it  comes  down  to  the 
earth  again  is  known  as  the  “skip 
distance”. 

For  each  skip  distance,  which  va- 


lies  with  the  transmitter  frequency 
being  used,  there  is  an  area  of  silence, 
where  the  radio  signal  cannot  be  re¬ 
ceived.  The  skip  distance  must  be  ad¬ 
justed  by  proper  choice  of  transmit¬ 
ting  frequency  to  make  sure  that  the 
broadcast  will  come  down  out  of  the 
sky  into  the  area  where  the  listeners 
are  located. 

The  skip  distance  is  determined 
by  two  factors:  the  frequency  on 
which  the  transmitter  works,  and  the 
condition  of  the  reflecting  sky  layers. 
The  latter  is  a  variable  which  offers 
the  greatest  difficulty,  for  it  changes 
during  certain  seasons  of  the  year, 
and  also  changes  during  the  time  of 
day. 

These  regular  changes  can  be  pre¬ 
dicated  with  fair  accuracy  —  but  un¬ 
fortunately,  there  are  other,  unpre¬ 
dictable  changes  wrought  by  sun 
spots  and  other  atmospheric  dis¬ 
turbances. 

Radio  “hams”  and  others  who  are 
terested  in  extremely  long-range 
transmission  use  a  set  of  monthly  pre¬ 
dictions  published  by  the  Central 
Radio  Propagation  Laboratory.  These 
predictions  tell  which  frequencies  are 
most  likely  to  give  good  results  for 
given  times  of  day  and  month,  but 
at  best,  it  is  a  matter  of  guesswork. 

With  the  use  of  COZI,  however, 
it  is  possible  to  know  instantly  and 
accurately  whether  a  given  frequency 
is  being  reflected  at  the  proper  skip 
distance  to  reach  its  destination. 

COZI  is  made  in  two  units,  each 
about  as  big  as  a  steamer  trunk.  One 
is  the  transmitter,  the  other  is  the  re¬ 
ceiver.  To  test  a  radio  station,  it  is 
necessary  to  interrupt  the  broadcast 
momentarily  while  the  radar  beam  is 
sent  out.  A  reading  is  obtained  in¬ 
stantly,  and  broadcasting  is  resumed 
without  any  appreciable  break  or  loss 
of  time. 

SINGLE  SIDEBAND  TESTS  BY 
FIRST  ARMY  MARS  MEMBER 

Morton  B.  Kahn,  A2KR  of  Great 
Neck,  N.  Y.,  has  conducted  a  series  of 
tests  on  single  sideband  (SSB)  on  the 
MARS  frequency  4025  kilocycles. 

A2KR  used  a  Central  Electronics 
single  sideband  Multiphase  Exciter 
model  lOA  feeding  a  Temco  one  kilo¬ 
watt  linear  amplifier.  The  antenna 
was  a  half-wave  75  meter  dipole  fed 
by  RG-ll/U  72  ohm  coax. 

The  transmitter  was  capable  of  ei¬ 
ther  AM  or  SSB  transmission  with 
variable  power  input.  The  AM  signal 
was  used  for  comparison  purposes 
and  for  explaining  how  to  tune  va¬ 
rious  types  of  receivers  for  proper  re¬ 
ception  of  SSB  signals. 


A2USA  called  the  First  Army  Free 
Net  to  order  at  1100  EST.  After  17 
stations  had  reported  in,  the  net  was 
turned  over  to  A2KR.  Tests  were 
conducted  on  both  AM  and  SSB  with 
input  powers  of  1000,  500,  250  and 
25  watts  in  that  order. 

The  net  members  reported  back 
with  enthusiastic  comments.  There 
was  little  difference  in  the  received 
signal  with  any  of  the  input  powers 
on  SSB.  It  was  noted  that  the  re¬ 
ceiver  BFO  must  be  stable  for  good 
SSB  reception,  and  the  SSB  signal  ap¬ 
peared  to  be  extremely  wide  unless 
the  correct  procedure  of  AVC  off,  | 
RF  gain  low,  AF  gain  maximum,  was 
used.  When  these  conditions  were 
met  the  SSB  signals  appeared  sharp, 
and  occupied  half  the  frequency 
spectrum  that  a  comparable  AM  sig-  j 
nal  occupied.  SSB  signals  were  re¬ 
ceived  under  QRM  and  QRN  condi¬ 
tions  that  made  AM  signals  unread¬ 
able. 

The  tests  created  great  interest  in 
» SSB.  Members  of  the  MARS  net  have 
asked  for  more  extensive  tests  and 
comparisons  to  be  made  in  the  future. 

The  majority  of  MARS  (Army) 
frequencies  are  not  cleared  for  SSB 
transmissions.  Future  plans  call  for 
extensive  use  of  SSB  throughout 
MARS.  Tests  transmissions  between 
WAR,  Washington,  D.  C.  and 
A5USA,  Fort  Sam  Houston,  Texas 
are  planned  when  installation  of  the 
equipment  is  completed. 

NAVY  MATS  HAWAII 
AMATEUR  RADID  CLUB 

The  Navy  MATS  Hawaii  Amateur 
Radio  Club,  formerly  the  Air  Trans¬ 
port  Squadron  Eighth  Amateur  Radio 
Club,  was  organized  during  Septem¬ 
ber  1952  to  promote  and  encourage 
•amateur  radio  activity  among  MATS 
personnel.  The  club  is  composed  of 
twenty-seven  members,  sixteen  of 
whom  hold  FCC  amateur  licenses. 
Officers  of  the  club  are:  Mr.  Chuck 
Shaw  (W5TEN),  president;  Mr.  Gus 
Schappals  (WIQHV) ,  vice  president; 

Mr.  Gene  Harris  (KH6ASO)  secre¬ 
tary. 

In  addition  to  the  club’s  officers, 
some  of  the  more  active  members 
are:  Dick  Hughes  (KH6ARE),  Bill  , 
Miller  (KH6ASA),  J.  W.  Joice  i 
(KH6AVE),  Don  Stansbury  ! 
(KH6AVQ),  A1  Gaurdy  (KH6AWK), 
Kenneth  Wackford  (W6BID) ,  George  i 
Allen  (W6NGD),  Jim  Morgan 
(W6YQL),  Bob  Baldwin  (W6ZMQ), 
James  Hauser  (W8QYF),  G.  J.  Pinz 
(W9GEF),  Bud  Gowker  (W9UOC), 
and  Owen  Hodgell.  Associate  mem¬ 
bers  are:  B.  M.  Strean,  R.  K.  Hender- 
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son,  N.  Ortiz,  G.  H.  Lane,  C.  D.  Hub- 
hard,  H.  Sexton,  G.  M.  Stimmel,  J.  D. 
Apling,  P.  J.  Bloom,  J.  M.  Diez,  L.  M. 
Ivarson. 

Club  equipment  consists  of  a  cus¬ 
tom  built  500  watt  transmitter  with  a 
modified  ARC-5  serving  as  external 
VFO.  A  Hammarlund  HQ-129X  is 
used  for  receiving.  At  present  the  sta¬ 
tion  operates  on  the  20  meter  phone 
band  only,  using  a  pair  of  813’s,  run¬ 
ning  450  watts  input.  Antenna  con¬ 
sists  of  a  three  element  beam  designed 
for  10  and  20  meters.  The  station  call 
is  KH6QU. 

In  addition  to  encouraging  ama¬ 
teur  radio  activities  by  the  members, 
the  club  makes  its  facilities  available 
to  transient  personnel  for  the  ex¬ 
change  of  messages  with  other  ama¬ 
teurs. 

Three  associate  members  of  the 
club  expect  to  qualify  for  their  gen¬ 
eral  class  amateur  operator  license  in 
the  near  future.  W5TEN,  KH6ASA. 
KH6AVQ,  KH6AWK,  and  three  as¬ 
sociate  members  are  building  their 
own  personal  rigs.  The  other  mem¬ 
bers  are  rag-chewers  and  traffic 
handlers. 

The  club  has  made  itself  well 
known  from  Toyko  to  New  York, 
and  Alaska  to  Australia,  putting  out 
a  signal  comparable  to  kilowatt  rigs 
in  the  area. 

New  1-KW  Baiuns 
Announced  By  B  &  W 

Many  of  the  problems  involved  in 
matching  feed  line  systems  of  radio 
transmitters  to  either  rotary  or  fixed 


antennas  are  solved  by  a  new  line  of 
1-KW  Baiuns  announced  recently  by 
Barker  &  Williamson,  Inc. 

Three  of  these  new  Baiuns  have 
been  designed  for  use  with  beam  an¬ 
tennas  employing  the  popular  “T” 
matching  section.  Available  in  models 
for  either  20,  15,  or  10  meter  opera¬ 
tion,  their  input  is  designed  to  match 
a  75  ohm  unbalanced  feed  line  system 
while  the  output,  in  combination  con¬ 
nection  with  a  “T”  section,  matches 
100  ohms.  Made  to  fit  in  with  vir¬ 
tually  all  rotary  beam  antennas,  they 
take  the  guess  work  out  of  impedance 
matching  problems  between  an  un¬ 
balanced  power  source  and  a  bal¬ 
anced  load  (driven  element). 

The  remaining  Baiuns  are  for  use 
with  half-wave,  folded  dipole  anten¬ 
nas.  Designed  for  an  input  of  75 
ohms  balanced,  a  total  of  5  models 
are  available  for  operation  on  the 
amateur  bands  80,  40,  20,  15,  or  10 
meters. 

Both  basic  types  require  no  tuning 
except  normal  adjustment  to  the 
“T”  match  section.  Each  is  fitted  with 
a  coaxial  input  connector  and  two 
ceramic  feedthru  output  terminals. 

These  new  Baiuns  fill  a  long-vacant 
gap  in  the  continual  effort  to  acquire 
maximum  power  in  the  antenna,  min¬ 
imum  SWR,  high  signal-to-noise- 
ratio,  and  low  line  radiation. 


Don^t  forget! 

the  AFCA  8th  Annual 

CONVENTION 

See  Pages  33,  34,  35  &  36 


Colonel  Larew  Named  to 
Mars  Advisory  Committee 

Colonel  Walter  B.  Larew,  USA, 
Chief  of  Army  Communications  Serv¬ 
ice  Division,  Office  of  the  Chief  Signal 
Officer,  has  been  appointed  to  serve 
on  the  Military  Affiliate  Radio  Sys¬ 
tem  (MARS)  Advisory  Committee. 

He  replaces  Colonel  William  D.  Ham¬ 
lin  who  is  presently  on  duty  in  the 
office  of  the  Secretary  of  Defense. 

The  committee  meets  at  Washing¬ 
ton  quarterly  to  advise  the  Chief  Sig¬ 
nal  Officer,  USA,  and  the  Director  of 
Communications,  USAF,  on  MARS 
operations  and  to  make  policy  recom¬ 
mendations  for  coordination  of  mili¬ 
tary  and  civilian  amateur  radio  ac¬ 
tivities. 

New  Amateur  Transmitter 
By  Barker  &  Williamson 

A  new,  medium-power  amateur 
transmitter  featuring  VFO  or  crystal 
operation  on  six  amateur  bands  has 
been  announced  recently  by  Barker  &  * 

Williamson,  Inc. 

Housed  in  a  table-top  cabinet,  the 
new  B&W  Model  5100  Transmitter 
provides  input  powers  of  150  watts 
CW,  and  135  watts  phone. 

Either  VFO  or  crystal  control  may 
be  selected  for  any  amateur  band — 

80,  40,  20,  15,  11,  or  10  meters.  The 
frequency  of  output  is  read  directly 
on  the  face  of  an  easily  read  slide 
rule  dial,  accurately  calibrated  for 
each  band.  Excellent  VFO  stability  is 
achieved  through  careful  design. 


The  transmifier  section  of  the  San  Francisco  Naval  Shipyard  Amateur  Radio  Club  is  shown  at  left.  On  the  right  is  shown  the  receiving  sec¬ 
tion.  Left  to  right,  Clyde  Dick  (W6CHP)  operating  2  meters,  Bob  Lee  (W6ZHO)  standing,  routing  traffic,  Al  Weber,  monitoring  20  meter 
CW,  Bill  Green  (W6BYS)  operating  40  meter  CW,  Roy  Jeter,  assisting  with  logs  and  traffic,  and  Gunner  Ahlstrom  (W6JQJ)  operating 

'20  and  75  meter  phone. 
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ELECTROPHOTOGRAPHY:  A  NEW  PHOTOGRAPHIC  PROCESS 


Norman  C.  Lipton,  writing  in  the 
February  1954  issue  of  Photography, 
describoi^  and  discusses  the  dramatic 
progress  made  in  the  recent  past 
toward  the  perfection  of  a  new  pho¬ 
tographic  process  known  as  “electro¬ 
photography”,  a  continuous-tone  ver¬ 
sion  of  xerography.  » 

Continuing,  Lipton  states  that, 
thanks  to  intensive  development  work 
initiated  by  the  U.  S.  Army  Signal 
Corps  Engineering  Laboratories  at 
Fort  Monmouth,  N.  J.,  portraits  and 
landscapes  of  excellent  photographic 
quality  can  be  turned  out  by  this 
method.  Whereas  the  speed  of  the 
original  xerographic  plate,  introduced 
in  1948,  was  about  equal  to  that  of  a 
chlorobromide  enlarging  paper  with 
an  exposure  index  of  0.3,  the  Signal 
Corps  is  now  working  with  a  material 
that  IS  as  fast  as  Kodak  Plus-X  film 
(ASA  50). 

The  color  sensitivity  of  the  original 
xerographic  plate  had  been  restricted 
to  the  blue-violet  end  of  the  spectrum 
while  the  latest  plate  has  a  fully  pan¬ 
chromatic  response  extending  through 
the  entire  visible  spectrum.  Previous¬ 
ly,  the  processing  of  the  exposed  elec¬ 
trophotographic  plate  used  to  take 
several  minutes;  development  of  the 
image  now  takes  just  one  second. 
Basic  mechanism  of  the  xerographic 


or  original  process  is  that  a  reusable 
light-sensitive  metal  plate  which  can 
be  exposed  in  any  ordinary  camera, 
is  sensitized  before  use  by  means  of 
a  corona  discharge,  which  positively 
charges  its  entire  surface.  When  the 
plate  is  subsequently  exposed  to  light, 
areas  of  it  lose  this  positive  charge  in 
proportion  to  the  intensity  of  the  ex¬ 
posing  light.  The  plate  is  then  devel¬ 
oped  in  a  cloud  of  finely  divided 
carbon  producing  an  inexpensive  dry 
picture  with  a  resolution  of  more  than 
56  lines  per  millimeter  on  the  taking 
plate.  The  parent  process,  xero¬ 
graphy,  is  the  invention  of  Chester 
F.  Carlson,  a  New  York  patent  at¬ 
torney  and  is  covered  by  the  follow¬ 
ing  basic  patents.  2,297,691;  2,22L- 
776  and  2,357,809. 

Lipton  states  that  the  Signal  Corps 
now  feels  that  recent  improvements 
in  the  process  warrant  the  develop¬ 
ment  of  operating  equipment.  Con¬ 
tinuing,  Mr.  Lipton  says  that,  accord¬ 
ing  to  the  opinion  of  Mr.  Steven  Le- 
vinos.  Chief  of  the  Chemical  and 
Methods  Section,  Photographic 
Branch,  under  whose  supervision  the 
work  was  done,  within  5  years  elec¬ 
trophotographic  equipment  will  be 
available  on  the  civilian  market,  but 
principally  for  scientific  work  and 
commercial  reproduction. 


CAMERA  COMBINES  PHYSICS 

AND  ELECTRONICS 

Hycon  Mfg.  Company,  producer  of 
photograhic  and  electronic  equip¬ 
ment,  has  begun  production  of  one  of 
the  world’s  fastest  electronic  cameras. 
The  new  camera  can  take  a  picture  in 
only  one-tenth  of  one-millionth  of  one 
second.  Its  speed  is  so  great  that  it 
can  photographically  chop  a  beam  of 
light  into  separate  segments.  Known 
as  the  Hycon  Submicrosecond  Cam¬ 
era,  the  first  instrument  was  devel¬ 
oped  under  contract  with  and  has 
been  put  to  work  by  the  Ballistics  Re¬ 
search  Section  of  the  Aberdeen  Prov¬ 
ing  Grounds. 

The  camera  combines  the  sciences 
of  physics  and  electronics.  A  Kerr 
cell  of  unique  design  acts  as  the  shut¬ 
ter.  The  cell  consists  of  two  screens 
of  polarized  material  separated  by 
a  solution  of  nitrobenzene.  An  elec¬ 
tronic  device  applies  a  high  electrical 


potential  across  the  cell.  The  shutter 
holds  out  light  until  the  electrical 
charge  realigns  the  molecules  of 
nitrobenzene,  thus  permitting  light 
to  pass  through  the  cell  and  on¬ 
to  the  film.  There  are  no  moving 
parts,  and  the  electrical  power  to  take 
the  picture  is  no  more  than  that  re¬ 
quired  to  light  a  Christmas  Tree  bulb. 

The  new  Hycon  camera  has  been 
found  to  have  a  number  of  previously 
unanticipated  uses  in  the  study  of  in¬ 
dustrial  processes,  such  as  the  ob¬ 
servation  of  jet  engine  combustion. 

New  Super-Cinephor  Projection  Lens 

Bausch  &  Lomb  Co.  have  an¬ 
nounced  a  new  series  of  f/1.8  Super- 
Cinephor  projection  lenses  which' 
were  developed  to  produce  maximum 
brightness,  contrast  and  sharpness, 
edge-to-edge,  on  all  types  of  profes¬ 
sional  screens.  The  new  lenses  were 
developed  by  the  company  engineers 
specifically  to  solve  the  problem  of 


resolution  at  the  outer  edges  of  the 
screen  and  to  increase  the  illumina¬ 
tion,  distributing  it  equally. 

The  lenses,  which  are  the  result 
of  five  years  of  research  and  develop¬ 
ment  by  the  company,  employ  five 
different  kinds  of  glass,  two  of  which 
are  varieties  of  extra  dense  barium 
crown  glass,  only  recently  perfected 
on  a  production  basis  by  Bausch  & 
Lomb.  Tests  made  by  the  company 
indicate  that  the  new  lenses  will 
greatly  enhance  projection  on  regu¬ 
lar  2-D  screens  and  also  on  the  new 
types  of  Cinemascope,  and  other  wide 
screen  processes,  and  3-D.  The  lenses 
are  available  in  a  wide  range  of  focal 
lengths. 

Wide  Screen  for  16  mm.  Presentation 

Radiant  Manufacturing  Corp.,  of 
Illinois,  have  announced  development 
and  availability  of  a  new  portable 
curved  screen,  the  “Curvex”,  special¬ 
ly  designed  for  wide  screen  16mm 
presentations.  The  new  screen  is  avail¬ 
able  in  widths  ranging  from  5  to  20 
feet  and  is  made  of  a  highly  reflective 
silver  fabric.  It  is  2^2  times  as  wide 
as  it  is  high  and  is  attached  to  an 
aluminum  framework  which  holds  the 
screen  in  a  curve  to  conform  with  the 
requirements  for  most  wide-screen 
projection  systems  such  as  the  Bell 
&  Howell  Co.  16mm  anamorphic  lens 
system  for  projection.  The  curved 
surface  of  the  screen  is  claimed  to 
give  an  excellent  illusion  of  depth 
and  also  gives  more  equal-  distribu¬ 
tion  of  the  reflected  light.  The  me¬ 
tallic  surface  of  the  screen  makes  it 
ideal  for  straight  3-D  projection  also. 
The  screen  may  be  quickly  set  up 
and  dismantled  and  the  fabric  rolled 
up  and  placed  together  with  the  light 
weight  frame  into  a  compact  metal 
case  for  carrying. 

New  Rush  Synchro-Shutter  Tester 

The  Rush  Instrument  Co.,  Inc.,  of 
New  York  City,  recently  announced  a 
new  electronically  operated  instru¬ 
ment  for  measuring  shutter  and  syn¬ 
chronization  delay  for  both  between- 
the-lens  and  focal  plane  camera  shut¬ 
ters.  Known  as  the  Rush  Synchro- 
Shutter  Tester,  the  instrument  meas¬ 
ures  shutter  speeds  over  the  entire 
range  between  1  millisecond  and  1 
second.  Synchronization  is  measured 
from  “X”  (Zero  delay)  to  1000  mil- 
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It’s  autoiiiatic.  It’s  separate  from  your  regular  switchboard.  JNo  operator  is  needed. 

You  can  hold  private  individual  discussions  or  group  conferences.  You  can 
connect  to  as  many  as  55  extensions  in  plant  or  office. 

The  handsome  new  select -o-phone  executive  station  dials  and  rings  automatically 
at  the  touch  of  a  push  button.  You  need  not  hold  the  button  down.  Both  hands 
are  free  for  other  work.  And,  a  separate  hand -set  gives  complete  privacy  when  desired. 
With  only  a  simple  4-wire  connection,  it’s  easy  to  install  or  relocate,  and 
the  EXECi  TiVE  STATION  can  be  added  to  any  existing  select-o-phone  installation. 

Select-o-phone  is  a  product  of  Kellogg  Switchboard  and  Supply  Company,  a  Division  of 
International  Telephone  and  Telegraph  Corporation,  ft’s  another  example  of  the  leadership  in 
research  and  engineering,  resources  and  facilities  of  IT&T  and  its  manufacturing  associates 


INTERNATIONAL  TELEPHONE  AND  TELEGRAPH  CORPORATION,  67  Broad  Street,  New  York  4,  N.  Y. 

For  full  information  on  SELEC'l'-0-PHONE,  write  to  Kellogg  Switchboard  and  Supply  Company,  79  Vi  .  Monroe  Street,  Chicago  3,  Illinois 
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MEANS  HIGH 
PERFORMANCE 


Graphite  Metallizing  Corporation 


fMiotographs*’  was  discussed  by  Miss 
Pamela  Hoffman  of  the  U.  S.  Aero¬ 
nautical  Chart  and  Information  Cen¬ 
ter.  She  described  the  development 
of  procedures  for  examining  images 
on  radar  scope  photographs  and  out¬ 
lined  methods  for  determining  the 
nature  and  significance  of  objects 
which  cause  these  images  to  appear 
on  the  radar  scope.  Successful  inter¬ 
pretation,  she  stated,  depends  upon  a 
large  number  of  photos  taken  under 
a  wide  range  of  conditions. 

William  T.  Walsh,  Jr.,  of  the  U.  S. 
Library  of  Congress,  spoke  on  “Aerial 
Photography  in  Civil  Defense”.  He 
reported  that  aerial  photos  are  being 
relied  upon  very  heavily  by  the  Fed¬ 
eral  Civil  Defense  Administration  in 
marshalling  forces  to  counteract  a 
possible  large-scale,  devasting  attack 
on  this  country  by  a  potential  enemy. 
He  analyzed  pre-attack  vulnerability 
and  assessed  possible  bomb  damage. 
He  concluded  his  talk  by  asserting 
that  one  single  aerial  photo  reveals 
innumerable  items  of  information 
that  are  of  importance  to  defense. 


PHOTO 


liseconds.  A  calibration  circuit  is  in¬ 
cluded  in  the  tester  so  that  the  opera¬ 
tor  is  sure  of  accuracy  at  all  times. 
In  addition,  the  tester  will  verify  the 
condition  of  IV2  volt  to  22 volt 
batteries  and  ascertain  circuit  con¬ 
tinuity  in  synchronization  cords.  The 
principle  of  operation  of  the  tester  is 
based  on  condenser  charging  and  in 
operation,  the  camera  or  shutter  to  be 
tested  is  placed  between  a  lamp  and 
a  photo-elec  tric  cell.  When  the  shutter 
is  actuated,  the  tester  measures  the 
length  of  time  that  the  light  penetrates 
the  shutter.  The  manufacturers  state 
that  the  tester  is  simple,  basically 
foolproof  and  is  specially  designed 
for  camera  repairman,  camera  de- 
sigfiers  and  manufacturers. 


Stevens  Levinos,  formerly  Chief  of 
the  Chemical  and  Methods  Section, 
Photographic  Branch,  Signal  Corps 
Engineering  Laboratories,  Fort  Mon¬ 
mouth,  New  Jersey,  has  been  ap¬ 
pointed  Chief  of  the  Photographic 
Branch. 

Mr.  Levinos  was  formerly  em¬ 
ployed  as  a  chemist  with  the  Nation¬ 
al  Bureau  of  Standards  in  Washing¬ 
ton,  D.  C.,  and  is  Engineering  Vice 
President  of  the  Society  of  Photo¬ 
graphic  Engineers.  He  brings  to  his 
new  position  a  long  and  varied  ex¬ 
perience  in  research  and  development 
in  the  fields  of  chemistry,  particular¬ 
ly  as  applied  to  photography  and 
photographic  engineering. 


AND  SUP  RING  ASSEMBUES 


The  Society  of  Photographic  Engi¬ 
neers  will  hold  their  Fourth  Annual 
Conference  at  the  Hotel  Thayer,  West 
Point,  N.  Y.,  on-  May  26th,  27th,  and 
28th,  1954. 

The  Conference  will  cover  the  fol¬ 
lowing  subjects  in  the  field  of  Photo¬ 
graphic  Engineering:  photographic 
instrumentation,  photographic  appa¬ 
ratus,  photographic  optics,  the  photo¬ 
graphic  process  and  apparatus  for 
evaluating  photographic  materials 
and  their  performance. 

*  Technical  papers  to  be  presented  at 
this  conference  will  deal  with  the 
many  scientific  and  engineering  as¬ 
pects  of  photography  and  its  applica¬ 
tions  and  will  prove  of  particular 
interest  to  those  in  photographic  en¬ 
gineering. 

Papers  presented  at  the  Conference 
will  be  published  in  subsequent  is¬ 
sues  of  the  Society’s  official  journal. 
Photographic  Engineering.  The  dead¬ 
line  for  manuscripts  is  April  1st.  Ad¬ 
ditional  details  relative  to  the  presen¬ 
tation  of  papers  may  be  obtained 
from  the  Papers  Program  Chairman, 
Mr.  Steven  Levinos. 

In  addition  to  the  comprehensive 
program  which  will  include  some 
thirty  papers,  a  large  and  varied  ex¬ 
hibit  of  the  latest  equipment  in  the 
field  of  Photographic  Engineering  is 
also  planned. 


BRUSHES  -  CONTACTS  -  ASSEMBUES 


. . .  Um  StVfEU  GRAPH  ALLOT  for  o|»pii- 
MtioiM  r^uiring  low  oiocfricol  noito;  1^ 
ond  constant  contact  drop;  high  curront 
donsHy  and  minimvm  woor. 

.  EXTENSIVay  USED  IN: 

SEISYNS  •  Gim  PIRE  CONTROIS 
ROTATim  THERNIOCOUPIE  and 
.  ,  STRAtir^SAa  CIRCUITS 
ROTATING  JpmTS  •  DYNAMOTORS 

Wido  rango  of  grodos  ovoilcdblo  for 
stondord  and  spocial  oppRcotions. 


More  than  1,000  photogramme- 
trists,  those  who  use  aerial  photo¬ 
graphs  for  making  maps,  recently 
gathered  in  Washington,  D.  C.,  dur¬ 
ing  January,  for  the  20th  Annual 
Meeting  of  the  American  Society  of 
Photogrammetry. 

The  opening  address  of  the  meet¬ 
ing  was  given  by  Under  Secretary  of 
the  Interior,  Ralph  A.  Tudor,  who 
spoke  on  “Photogrammetry  in  Re¬ 
source  Development”. 

Dr.  Francis  E.  Washer,  of  the  Na¬ 
tional  Bureau  of  Standards,  spoke  on 
“Sources  of  Error  in  Camera  Calibra¬ 
tion”,  analyzing  the  probable  error  in 
measuring  distortion,  and  tracing  the 
history  of  efforts  to  reduce  distortion, 
and  other  sources  of  errors  in  cali¬ 
brating  cameras. 

“Interpretation  of  Radar  Scope 


OIL-FREE  iMiifdtfbrlcat- 
Ing  BuGhingtr  BoarlngG; 
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Thriist  and  Friction 
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1099  Nepperhan  Ave  •  Yonkers,  New  York 
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wire  wound  resistors 


3  new 


IRC’s  new  power  wire  wounds  are  lower  cost 
per  watt  than  any  other  power  type. 

At  4,  7  and  10  watts,  they  offer  savings  of 
several  cents  each  in  any  application 
requiring  compact,  low  cost,  efficient  power 
resistors.  Types  PW-4,  PW-7  and  PW-10 
resistors  assure  safe  operation  in  circuits 
where  stability  and  low  wattage 
dissipation  are  needed. 


tTy|i#  fW-4  f of<i,op»riittoii 

with  hof-tpof  ffinptr«itur«f  »p  to 
IdS'^C  Fully  ini vfdfftd  housing  will 
not  burn  or  support  ^  comhutHohv 


TEMPERATURE 
RISE  VS.  LOAD 


Typos  PW-7  and  PW-10  oilow 
soft  opor<^ion  with  hot-spot  tom- 
poroturos  up  to  27S°C» 


UNUSUAL  DESIGN  AND  ASSEMBLY 
TECHNIQUE  PROVIDES  LOWER 
COST  >ER  WATT. 


SIND.  COUPON  FOR  DATA  BULLETINS 


Percent  of  Rated  Load 


INTERNATIONAL  RESISTANCE  CO 

419  N.  Broad  Street,  Philadelphia  8,  Pa. 

In  Canada:  International  Resistance  Co.,  Ltd., 
Toronto,  Licensee 

Please  send  Q  Bulletin  P-1  on  PW-4  Resistors 

□  Bulletin  P-2  on  PW-7  and  PW-10 
Resistors. 


Voltmeter  Multipliers  •  Boron  & 
Deposited  Carbon^  Precistors  « 
Insulated  Composition  Resistors  * 
Power  Resistors  •  Volume  Controls 
•  Low  Wattage  Wire  Wounds  ^  / 


Name. 


Precision  Wire  Wounds  •  (Jltra  HP 
and  Hl-Voltage  Resistors  •  Selea* 
liim  Rectifiers  •  insulated  Chokesf 
•  Hermetic  Sealing  Terminals  * 


Company. 


Addresi 
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^^Gunner  to  Pilot  • .  •  two 
fighters ...  turning  in!^^ 


No  TIME  to  repeat  this  message.  He  must  get 
every  word  right  the  first  time. 

In  today’s  higher-speed,  higher-altitude  bombers, 
crewmen  must  quickly  grasp  every  code-word 
passed.  Speed  of  intercommunication  has  to  keep 
pace  with  speed  of  operation. 

Working  since  1947,  RCA  engineers  have  de¬ 
veloped  the  AN/AIC-10— an  intercom  system 
which  meets  Air  Force  requirements  for  high  intel¬ 
ligibility  under  conditions  of  extreme  noise  and  alti¬ 
tude.  RCA  noise-discriminating  microphones  have 
two  faces  which  “balance  out”  extraneous  noises, 
transmit  sounds  only  from  the  speaker’s  mouth. 
Unique  filter,  amplifier  and  automatic  volume  con¬ 
trol  circuits  reduce  the  effect  of  extraneous  noise. 
Altitude-compensating  headsets  maintain  sea-level 
sensitivity  at  40,000  feet  or  more— and  give  crews 
maximum  head  comfort. 

Now  in  full  production,  the  AN/AIC-10  is  but 
one  of  many  complete  electronic  systems  RCA  has 
developed  for  the  Armed  Forces.  RCA  engineering 
—from  original  planning  to  final  production— 
assures  greater  efficiency,  effectiveness  and  safety 
in  operation.  . 


300,000  Spotters  Wanted.  Men,  women  vol¬ 
unteers  for  Ground  Observer  Corps  to  help  the 
Air  Force  search  for  hostile  aircraft,  man  Air 
Defense  filter  centers,  do  many  Air  Defense 
team  jobs.  200,000  patriotic  Americans  are  now 
serving.  Contact  your  local  Air  Force  Office. 


BOOKS 

More  than  half  the  book  has  been 
rewritten.  The  space  devoted  to  elec¬ 
tronics  has  been  increased,  resulting 
in  a  better  balance  between  circuits, 
machines,  and  elec'tronics. 

The  illustrations  have  been  exten¬ 
sively  revised  and  many  new  illus¬ 
trations  have  been  added.  They  bring 
the  work  completely  up-to-date,  and 
increase  the  clarity  and  effectiveness 
of  the  presentation. 

New  problems  have  been  formu¬ 
lated  to  illustrate  basic  principles  and 
to  develop  the  student’s  ability. 

Many  of  the  changes  in  the  sixth 
edition  are  based  on  the  results  of  a 
nationwide  survey  undertaken  to  find 
in  what  ways  the  usefulness  of  the 
book  could  be  increased. 

IISDVSTRIAL  ELECTROISICS.  By  Dr. 

R.  Kretzmann,  Philips  Technical 

Library,  Elsevier  Press,  Inc.,  Hous¬ 
ton,  Texas.  250  pages,  $5.50. 

This  book  has  been  written  to 
present  in  a  simple  and  practical  way 
the  general  principles  of  electronics 
as  applied  to  modern  industry. 

The  first  part  of  the  book  describes 
the  principles  and  properties  of  the 
various  classes  of  electronic  tubes, 
together  with  typical  applications  and 
circuits.  The  treatment  is  simple  and 
straightforward.  The  small  amount 
of  mathematics,  which  is  introduced 
only  where  necessary,  is  of  an  ele¬ 
mentary  character. 

In  part  two  a  separate  chapter  is 
devoted  to  each  of  the  main  types  of 
application,  such  as  electronic  relays, 
counting  circuits,  etc.  containing  a 
large  number  of  practical  examples, 
the  operation  of  each  being  described 
in  considerable  detail  with  fully  de¬ 
signed  circuits. 

Industrial  Electronics  will  be  found 
.  invaluable  to  technicians,  engaged  in 
the  supervision  or  maintenance  of 
industrial  equipment,  and  to  indus¬ 
trial  engineers  in  the  mechanical  and 
electrical  fields  who  desire  to  ac¬ 
quaint  themselves  with  the  possibili¬ 
ties  of  electronic  control  and  its 
methods  of  application. 


Handbooks  of  Interest 

Ffiaivsistors  and  Their  Applications. 
Coyne  Electrical  School,  Educational 
Book  Publishing  Division,  Chicago,  Ill. 
103  pages,  $1.50. 

TV  Repair  Techniqi’es.  Gernsback  Pub¬ 
lications,  Inc.,  xNew  York,  N.  Y.  128 
pages,  $1.50. 

Glide  to  Audio  Reproduction.  By  David 
Fidelman.  John  E.  Rider  Publisher,  Inc., 
New  York,  N.  Y.  232  pages,  $3.50. 


Civil  War  Signals 

{Continued  from  page  13) 

Alleghenies  and  were  extending  west¬ 
ward  under  the  Western  Union  Tele¬ 
graph  Company.  To  the  facilities  and 
the  skilled  operators  of  these  companies 
the  War  Department  turned  for  its 
telegraph  communications.  Thereupon 
the  Military  Telegraph  took  form  in 
the  hands  of  civilians.  Throughout  the 
war  it  was  the  firm  policy  of  the  War 
Department  chiefs  that  both  the  tele¬ 
graph  facilities  and  their  operators  re¬ 
main  civilian,  free  from  military  con¬ 
straint  or  Signal  Corps  control.  The 
Secretary  of  War  and  the  President 
himself  placed  great  dependence  upon 
the  telegraph  system  which  kept  the 
seat  of  Government  very  well  posted 
and  by  which  the  government  some¬ 
times  interfered  with  campaigns  in  the 
distant  field.  A  number  of  the  top  men 
in  the  military  telegraph  organization 
received  army  commissions.  Their 
chief,  Anson  Stager,  general  superin¬ 
tendent  of  the  Western  Union,  was 
made  a  Colonel.  Such  commissions 
were  perfunctory  in  order  to  make  it 
possible  for  the  officials  to  receive  and 
disburse  funds  and  property  under  the 
quartermaster  of  the  army. 

During  the  first  great  battle  of  the 

RCA  Experiments  Point  to 
Possible  Electronic  Control 
Of  Cars,  Trucks 

{Continued  from  page  25) 

at  specified  cross-over  points.  In  this 
case,  the  sequence  of  events  as  a  car 
approaches  another  vehicle  which  is 
either  stalled  or  moving  at  a  lower 
speed  is:  As  the  sigual  picked  up  from 
the  ‘flying  tail’  of  the  preceding  vehicle 
reaches  a  certain  level,  the  guidance 
setting  would  '  be  shifted  to  the  left 
lane.  Then,  the  car-  would  pass  over  to 
the  left  lane  at  the  next  cross-over 
point  and  pass  the  slower  vehicle  un¬ 
less: 

a.  The  turn-off  is  blocked  by  signals 
from  a  nearby  vehicle  which  is 
already  in  the  left  lane,  or 

b.  The  slower  vehicle  impedes  fur¬ 
ther  progress-  even  before  the 
turn-off  point  is  reached. 

*‘ln  the  second  instance  the  signal 
from  the  ‘flying  tail’  would  continue  to 
increase  in  intensity;  its  indication  to 
the  driver  may  be  either  auditory  or 
visual — in  the  form  of  a  sound  of  rising 
amplitude  or -a  flashing  light  of  increas¬ 
ing  frequency,  warning  him  to  decel¬ 
erate  or  apply  the  brakes.  As  an  alter¬ 
native,  the  signal,  from  a  certain  level 
on,  may  reduce  the  fuel  intake  and,  at 
a  still  higher  level,  actuate  the  power 
brakes.  Again,  by  a  three-way  switch, 
the  driver  could  be  given  the  choice  of 
unassisted  manual  control,  manual  con¬ 
trol  assisted  by  instruments  indicating 
his  position  and  the  proximity  of  other 
vehicles,  and  of  completely  automatic 
guidance  and  collision  prevention. 

“Full  automatization  of  the  driving 


Civil  War  at  Bull  Run  the  only  com¬ 
munication  system  which  succeeded  in 
serving  the  Union  army  was  the  civilian 
telegraph.  Civilian  telegraphers  accom¬ 
panying  the  Union  army  into  Virginia 
first  opened  up  a  telegraph  office  at 
Falls  Church.  Along  the  Orange  and 
Alexandria  Railroad  they  next  opened 
the  office  at  the  Springfield  Station  on 
19  July  and  offices  at  Fairfax  Station 
and  at  Fairfax  Courthouse  on  the  20th. 
The  telegraph  wires  and  their  opera¬ 
tors  went  no  farther.  All  communica¬ 
tions  to  and  from  the  advancing  Fed- 
erals  as  they  moved  on  to  Centerville 
seven  miles  beyond  were  conveyed  by 
mounted  couriers.  On  the  day  of  the 
battle,  21  July,  the  couriers  raced  mes¬ 
sages  every  few  minutes  from  McDow¬ 
ell’s  headquarters  back  to  Fairfax 
Courthouse,  where  telegraphers  put 
them  on  the  wire  to  the  War  Depart¬ 
ment.  Late  in  the  afternoon,  the  tele¬ 
grams  describing  the  conflict  suddenly 
conveyed  news  of  defeat  and  rout.  In 
the  early  morning  hours  of  22  July 
the  civilian  telegraphers  closed  the 
Courthouse  station  and  withdrew  with 
the  retreating  soldiery  to  Washington. 

The  Confederate  Signal  Corps,  off  to 
a  good  start  at  Bull  Run,  performed 
throughout  the  war  duties  in  electric 
{ Continued  on  page  78,  col.  1) 


process  can  be  envisaged  as  the  final 
stage  of  the  development.  In  addition 
to  the  installation  of  guidance  and  col¬ 
lision  prevention  equipment  on  the 
roads  and  in  the  vehicles,  this  would 
involve  automatic  inspection  of  the 
vehicle  equipment  and  a  continuous 
recording  of  traffic  conditions  at  the 
gate  stations.  Indications  of  the  posi¬ 
tion  and  velocities  of  the  vehicles  along 
the  road  section  between  successive  sta¬ 
tions  would  aid  supervising  personnel 
in  the  problem  of  traffic  distribution. 
In  addition,  it  would  give  immediate 
notification  of  breakdowns  requiring 
emergency  action. 

“Freight  transport  along  the  high¬ 
ways  presents  one  of  the  most  challeng¬ 
ing  applications  of  full  automatization. 
The  establishment  of  a  network  of 
truck  routes,  separate  from  a  highway 
system  designed  for  passenger  vehicles 
only,  has  been  discussed  repeatedly. 

“With  full  automatization,  it  offers 
the  possibility  of  driverless  freight 
transport  over  long  distances,  with 
route  terminals  taking  the  form  of 
marshalling  yards.  Here,  small  dis¬ 
patching  crews  would  send  out  the 
loaded  trucks  to  their  distant  destina¬ 
tions  and  assign  incoming  vehicles  to 
drivers  for  local  delivery  of  the  consign¬ 
ment.  Assuming  a  cruising  speed  of  30 
miles  per  hour,  a  separation  between 
vehicles  of  100  feet,  and  an  average 
truck  load  of  five  tons,  a  one-lane  route 
could  handle  nearly  200,000  tons  a  day. 
This  large  shipping  capacity  provided 
with  minimum  manpower  requirements 
would  do  much  to  alleviate  present 
bottlenecks  in  the  delivery  of  con¬ 
sumers’  goods  and  industrial  raw  ma¬ 
terials.” 
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removal  of  tubes  from  equipment  and  replacement  with 
new  ones. 

Such  preventive  maintenance  is  based  on  the  false 
idea  that  used  tubes  are  necessarily  poorer  than  new  ones 
and  therefore  are  more  likely  to  fail.  Unlike  almost  any 
other  item  you  can  name,  a  used  electron  tube  may  be 
better  than  a  new  one.  Electron  tubes  are  different  from 


peatedly  shown  that  when  a  large  number  of  new  tubes 
is  put  into  operation,  failures  occur  in  signficant  number 
during  early  hours  of  life.  After  an  initial  period  lasting 
usually  for  some  hundreds  of  hours,  the  law  of  survial  is 
an  exponential  function  of  time.  There  is  no  available 
published  evidence  of  any  marked  departure  from  this 
exponential  law,  such  as  would  indicate  a  definite  end-of 
life  point! 

One  consequence  of  these  facts  is  that  the  number  of 
hours  of  use  which  a  good  used  tube  has  had  is  of  no 
value  whatever  in  predicting  how  much  longer  it  is  likely 
td  last.  Another  consequence  is  that  once  a  tube  has 
operated  successfully  during  the  initial  period,  its  chances 
of  surviving  for  a  much  longer  time  are  usually  good. 

Recognizing  this,  the  military  services  have  lately  be¬ 
gun  to  specify  “reliable”  tubes,  even  though  they  cost 
more.  Tube  manufacturers  stabilize  the  characteristics 
of  such  tubes  and  cull  out  infant  failures  by  operating 
them  for  50  to  100  hours  under  conditions  which  simu¬ 
late  intended  application;  this  is  the  “preburning” 
process. 

But  this  is  exactly  the  process  to  which  discarded 
good  used  tubes  have  been  subjected.  Moreover,  they 
have  been  operated,  not  under  simulated  conditions, 
but  under  actual  conditions.  They  have  survived  the 
critical  hours  of  early  life.  Therefore  they  should  not  be 
discarded  because  they  are  used  tubes;  they  should  be 
kept  in  use,  for  in  this  respect  they  are  equivalent  to  the 
“reliable”  tubes. 

(2)  Failure  to  realize  that  some  equipments  in  use — 
principally  miniaturized — contain  sockets  which  require 
selected  tubes;  these  are  tubes  which  must  meet  tighter 
limits  for  electrical  characteristics  than  are  required  by 
JAN  specifications,  to  insure  proper  functioning  of  the 
circuit  in  which  they  are  used.  In  maintenance  or  trouble¬ 
shooting,  a  new  electron  tube  will  he  tried  as  a  replace¬ 
ment  for  failure  tube,  and,  occasionally,  it  will  be  re¬ 
ported  as  “weak”  or  otherwise  unsatisfactory.  The  new 
tube  is  then  rejected  or  discarded.  Invariably,  the  real 
source  of  the  difficulty  is  not  the  tube.  If  it  is  not  actually 
some  form  of  circuit  trouble,  the  situation  is  one  which 
usually  calls  for  a  selected  tube.  All  tubes  which  appear 
unsatisfactory  in  sockets  which  require  selected  tubes 
should  therefore  be  tried  out  in  other,  less  critical, 
sockets;  they  will  invariably  be  found  satisfactory. 

Of  course,  it  would  be  better  if  there  were  no  equip¬ 
ments  in  Service  use  that  contain  sockets  which  require 
selected  tubes.  As  a  matter  of  fact,  strenuous  efforts  are 
now  being  made  to  insure  that  no  such  equipment  gets 
into  future  Service  use.  But,  in  the  meantime,  and 
probably  for  some  time  to  come,  such  equipment  will 
continue  to  be  used.  This  fact  must  be  taken  into  account 
in  maintenance  work. 

{Continued  on  page  78,  col.  1) 
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Electronics  in  the  Airpower  Future 

{Continued  from  page  32) 

The  Air  Force  is  unique  in  having  a  centralized  organi- 
zation,  the  ARDC,  which  can  devote  its  full  energies  tc 
the  task  of  assuring  qualitative  superiority.  It  is  a  diflB- 
cult  assignment — one  which  requires  an  appreciation  of 
the  problems  not  only  of  the  Air  Force,  but  also  of  in¬ 
dustrial  and  university  research  organizations.  ARDC 
has  made  a  valiant  start  through  its  enlightened  policies 
and  it  deserves  our  vote  of  confidence. 

Electronics  has  much  to  offer  to  airpower  future.  With 
increasing  speeds,  airplanes  become  more  and  more  de¬ 
pendent  upon  electronic  flight  instruments  and  control¬ 
lers;  bombs,  rockets  and  guns  are  useless  without  radar 
and  electronic  computers;  all-weather  flying  and  even 
visual  navigation  requires  electronics. 

And  finally,  airpower  in  the  sense  of  integrated  striking 
and  defensive  power  has  no  meaning  without  the  “nerv¬ 
ous  system”  provided  by  electronics.  The  future  will  see 
the  use  of  smaller  components,  like  transistors,  and  the 
introduction  of  new  techniques,  such  as  digital  computers. 
Undoubtedly  from  a  technical  view,  air-warfare  will  be¬ 
come  a  lot  more  complicated.  This  will  be  forced  upon 
us  by  the  capabilities  of  our  enemy.  Let  us  hope  that 
through  research  and  development,  we  as  a  nation  can 
meet  this  challenge  for  overwhelming  qualitative  supe¬ 
riority,  which  President  Eisenhower  has  so  clearly  stated 
as  our  national  policy. 


A  Used  Tube  May  Be  Better  Than  A 
New  One ! 

{Continued  from  page  77) 

(3)  Wholesale  removal  of  tubes  when  equipment 
trouble  is  encountered.  This  has  been  stated  to  occur 
with*  tubes  which  have  been  reported  to  be  generally 
troublesome  as  a  type  or  in  particular  equipments.  True, 
such  wholesale  removal  of  tubes  occasionally  may  be 
justified  during  emergencies,  but  it  should  not  be  fol¬ 
lowed  as  a  general  practice.  Whales  more,  the  good  used 
tubes  should  not  he  discarded,  but  they  should  be  put 
back  into  use! 

(4)  Removal  of  tube^  from  sockets  during  trouble¬ 
shooting  and  replacement  with  new  tubes  as  a  quick 
means  of  determining  if  the  replaced  tubes  were  defective. 
This  is  poor  practice  because  tubes  and  sockets  can  be 
damaged  in  this  way;  trouble-shooting  preferably  should 
be  done  without  removing  the  tubes.  One  reason  for  this 
practice,  again,  is  the  wrong  notion  that  new  tubes  are 
automatically  better  than  good  used  tubes.  Another  rea¬ 
son  is  that  regulations  often  require  that  neither  the  good 
used  tube,  nor  the  new  tubes  which  were  employed  merely 
for  trial,  are  to  be  accepted  back  into  stock  and  credited. 
On  occasion,  conscientious  technicians  will  put  such  tubes 
aside  as  spares,  but  often  the  lack  of  storage  space  and 
the  requirements  of  “tidy  housekeeping”  will  later  result 
in  the  discarding  of  the  tubes. 

Since  it  has  been  pointed  out  several  times  that  a  used 
tube  may  be  better  than  a  new  one,  perhaps  someone  will 
come  up  with  the  idea  of  stamping  a  good  used  tube  with 
an  “S”  (for  superior)  or  a  “P”  (for  premium),  or 
even  a  gold  star.  It  would  appear  that  some  such  ap¬ 
proach  will  be  necessary  to  “sell”  the  fact  that  a  used 
tube,  unlike  any  other  item  of  merchandise,  may  be 
better  than  a  new  one. 


loin  the  hundreds  of  other  communicators  and 
”electronicians"  who  will  gather  in  Washington 
from  May  6th  to  8th  for  the  AFC  A  Convention. 
Exhibits,  outstanding  speakers,  friends  —  you 
can't  afford  to  miss  this  opportunity. 
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telegraph  and  especially  in  secret  serv¬ 
ice  as  well  as  in  visual  signaling.  Since 
Captain  E.  P.  Alexander  was  soon 
made  Chief  of  Ordnance,  one  Captain 
William  Norris,  later  Major,  became 
the  Chief  Signal  Officer  of  the  southern 
armies.  One  of  his  duties  was  to  .wait 
upon  Jefferson  Davis  each  morning 
with  cipher  dispatches  from  the  gen¬ 
erals  of  the  armies  and  the  command¬ 
ers  of  the  departments.  The  Confed¬ 
erates  thought  highly  enough  of  their 
Signal  Corps  to  establish  it  on  an  offi¬ 
cial  basis  less  than  a  year  after  Bull 
Run.  The  Confederate  Secretary  of 
War  by  General  Order  on  29  May 
1862  set  up  his  Signal  Corps  and  at¬ 
tached  it  to  the  Adjutant  and  Inspector 
General.  He  authorized  one  major,  ten 
captains,  ten  first  and  ten  second  lieu¬ 
tenants  and  20  sergeants.  Privates  were 
to  be  detailed  as  needed  from  other 
branches  of  the  army.  Thus  the  Con¬ 
federate''  Signal  Corps  was  established 
nearly  a  year  earlier  than  its  Federal 
counterpart.  It  was  nearly  as  large, 
numbering  some  1,500,  most  of  the 
number  however  serving  on  detail.  The 
Confederate  Signal  Corps  used  Myer’s 
system  of  flags  and  torches.  The  men 
were  trained  in  wire  telegraph  too  and 
impressed  wire  facilities  as  needed.  But 


{To  be  concluded  in  the  May-June 
1954  issue  of  Signal.) 


SIGNAL,  MARCH-APRIL,  1954 


\ 


/ 


CHICAGO 

signal,  MARCH-APRIL.  1954 


"senes  ocs"  combines 
relay  and  stepping  switch 
functions 


Vseries  ocs”  relay 


cams — Each  revolution  is  divided  into 
36  steps — any  combination  of  “operated”  or 
“unoperated”  intervals  can  be  provided. 


contact  arrangement — Maximum  of  6 
contact  springs  for  each  of  the  3  cams. 


spring  contacts — Twin  contacts.  Will  make 
and  break  load  of  1 50  watts  (maximum  3 
amps.).  “Heavy-duty”  single  contacts 
can  be  provided  for  higher  current. 


speed  of  operation — Self-interrupted,  65 
steps  per  second;  impulse-controlled, 
30  steps  per  second. 


voltages — Nominal  dc  voltages:  6, 
1  2,  24,  48  and  1 1 0.  A  rectifier  can 
be  furnished  for  1 1 5  volt,  ac,  60  cycles. 


vibration — Withstands  up  to  10.5  G. 


shock  and  acceleration — Up  to  25  G. 
ambient  temperatures —  —  55°C.to  -f  75  °C. 


weight — 14-20  oz. 


size— 3  Vi."  x  2-7/16"  x  1-25/32". 


Here’s  a  shock-resistant  relay  which  can  be  used  for  cam-switch* 
ing  .  .  .  for  alternate  on-off  operations  ...  or  as  a  “stepper”. 
You  specify  the  programming  when  you  order  Automatic 
Electric’s  “OCS”  Relay — select  a  contact  sequence  to  fit  your 
applications.  This  compact  unit  simplifies  engineering — cuts 
space,  weight,  maintenance  costs. 


cam-switching  —  You  can  replace  whole  banks  of  relays  and 
combinations  of  relays  and  stepping  switches  with  this  versatile 
unit.  Dependability  of  the  stepping  mechanism  is  proved  by 
performance  records  exceeding  250,000,(K)0  high-speed  oper¬ 
ations!  That’s  really  performance! 


alternate  on-off  operations  —  You  can  specify  this 
rugged  new  relay  as  a  replacement  for  the  delicate  latch-in  type 
relay.  “OCS”  will  give  you  excellent  service  under  extreme 
conditions  of  shocks  vibration,  and  temperature  variation. 


Stepping  operations  —  Stepping  is  high-speed,  accurate 
and  dependable.  Can  be  driven  self-interruptedly  to  produce  a 
time  cycle  or  for  “homing”. 

Complete  data  on  Automatic  Electric’s  new  “OCS”  Relay  can 
extend  the  scope  of  your  planning.  Write  today  to:  Automatic 
Electric  Sales  Corporation,,  1033  West  Van  Buren  Street, 
Chicago  7,  Illinois.  In  Canada:  Automatic  Electric  Sales 
(Canada)  Ltd.,  Toronto.  Offices  in  principal  cities. 


RELAYS 


SWITCHES 


-  .  industrial  ocparthcnt  of 


“OCS”  RELAY  SPECIFICATIONS 


.  .  .  PROGRAMMING  IS  CUSTOM-DESIGNED 
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1624  Eye  Street,  N.  W.  Washington  6,  D.  C. 


■COMMUHV* 


NAME:  . . 

(Last  Name) 

ADDRESS; 

Business:  . . 

Home:  . 

Business  Affiliation 

or  Employer:  . 

Military  Service:  (if  any)  Active '□  —  Retired  □  —  Reserve 
Component:  Army  Q  —  Navy  □  —  Air  Force  □  —  Marines  T 
Coast  Guard  □  —  National  Guard  □  —  Merchant  Ma 

Branch:  . . . . . . . Rank  or  Grade:.. 

Type  of  Membership  desired:  Full — $5.00  □  Student — $2.00  [ 

I  am  a  citizen  of  the  U.S.A..  Enclosed  find  $ .  for  annu 

bership,  which  includes  subscription  to  the  bi-monthly  magazine  SIGNAL 
DATE:  .  SIGNATURE:  . . 


3"  Dia.  Decalcomania 
Can  be  transferred  to  glass  or 
any  smooth  solid  surface 

4  for  $1.00 

Illustration!!  are  not  drawn  to  scale. 

All  Insignia  may  be 
ordered  from: 

AFCA  Service  Dept. 

1624  Eye  Street,  NW 
Washington  6,  D.  C. 


(First  Name) 


(Middle  Name  or  Initial) 


Sam  W.  Percy 

Duncan  A.  Scott  &  Co. 

6  East  39th  Street 

FIELD  ADVERTISING  REPRESENTATIVES 

Mills  Building 

New  York  16,  N.  Y. 

San  Francisco  4,  Calif. 

George  C.  Ruehl,  Jr.,  Advertising 

31  East  21st  Street 

ADVERTISING  MANAGER 

Duncan  A.  Scott  &  Co. 

Frank  Martins 

2978  Wilshire  Blvd. 

Baltimore  18,  Md. 

Los  Angeles  5.  Calif. 
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SIGNAL,  MARCH-APRIL,  1954 


IT  TAKES  MANY  MINDS 
TO  MAKE  AN 
“ELECTRONIC  BRAIN” 


RAYTHEON  MANUFACTURING  CO 


CONTRACTORS  TO  THE  ARMED  SERVICES 


RAYTHEON  AUTOMATIC  DIGITAL 
COMPUTER  developed  for  the  Office  of 
Naval  Research  and  used  at  the  Naval  Air 
Missile  Test  Center,  Point  Magu,  California. 


Just  trying  to  grasp  the  concept  of  a  high 

• 

speed  digital  computer  staggers  the  imagi¬ 
nation.  Designing  and  building  one  is  a  job 
for  a  corps  of  highly  trained  specialists. 

Few  companies  are  equipped  with  the 
diversity  of  talent,  the  technical  background 
or  the  production  facilities  necessary  to 
Venture  into  this  extremely  complex  field. 
Raytheon  is  unique  in  having  under  its  many 
roofs  not  only  the  kind  of  people  but  the 
products  and  production  facilities  required 
to  bring  analog  and  digital  computers  into 
practical  being. 

On  its  staff,  Raytheon  has  many  of  the 
comparatively  few  scientists,  mathemati¬ 


cians  and  engineering  specialists  capable  of 
designing,  building  and  applying  electronic 
computers.  Its  many  divisions  contribute  the 
special  tubes,  transistors,  diodes,  toroids, 
magnetic  amplifiers,  and  other  components 
used  in  great  numbers  in  such  equipment 
. . .  and  the  broad  experience  in  miniaturiza¬ 
tion,  circuitry,  packaging  and  other  elec¬ 
tronic  techniques  necessary  to  reduce  a 
houseful  of  parts  to  practical  proportions. 

It  goes  without  saying  that  '^Excellence  in 
Electronics**  is  a  prime  ingredient  of  all 
Raytheon  products  .  .  .  radar,  sonar,  com¬ 
munications  and  other  types  of  equipment 
of  vital  importance  to  the  Armed  Services.. 
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Air  Univarsity  Library 
Air  University 
Uaxwall  Field,  Ala. 


One  in  a  million ! 

This  “operator”  finds  it  for  you  in  split  seconds 


through  dialing! 

The  XY  Switch  is  the  heart  of  a  system  so 
intricate  in  design  that  its  blueprints  alone  are 
weeks  in  preparation.  Yet  it  is  so  self-sufficient 
and  dependable  that  telephone  companies  keep 
XY  dial  exchanges  running  day  and  night 
without  a  single  human  attendant. 

People  design  and  build  the  XY  system — 
the  people  of  Stromberg-Carlson,  whose  engi¬ 
neering  ingenuity  also  produces  the  finest 
radios,  radio-phonographs,  television,  sound 
and  intercommunication  equipment,  electronic 
carillons  and  many  “miracle”  products  for  our 
armed  forces. 


Often  when  you  make  a  telephone  call,  every 
second  is  measured  in  dollars  .  . .  perhaps  even 
human  life.  Among  the  myriad  of  telephones 
you  may  want  to  reach,  the  one  right  number 
must  be  found  for  you — quickly  and  accurately. 

In  many  communities,  the  famous  XY® 
Switch  is  your  nimble-fingered  “operator,”  find¬ 
ing  the  right  number  as  quickly  as  you  dial  it. 

An  XY  Switch  takes  its  orders  in  the  form  of 
electrical  impulses  which  you  create  when  you 
dial.  An  ingenious  circuit  translates  this  energy 
into  mechanical  motion.  Unerringly,  XY  seizes 
and  holds  the  exact  wires  needed  to  reach  the 
party'  you  dialed — immediately  after  you’re 


There  is  nothing  finer  than  a 

Stromberg- Carlson 


Rochester  3,  New  York 


STROMBERG-CARLSON 
LEADS  TOO  IN: 


Sound  and 
Public  Address 
Systems 


Office  Electronic  Carillons 
Intercom  for  Churches  and 

Equipment  Public  Buildings 


Panoramic  Vision 
Television 
Receivers 


High  Fidelity 
Radios  and 
Radio-Phonographs 
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